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TTTLE OF THE INVENTION 

N-SUBSTrrUTED HYDROXYPYRIMIDINONE CARBOXAMIDE INHmiTORS 
OFHIVINTEGRASE 

5 EDEID OF THE INVENTION 

The present invention is directed to N-substituted 5-hydroxy-6-oxo- 
l,6-dihydiopyninidine-4-carboxaniides and phaimaceutically acceptable salts thereof, 
their synthesis, and their use as inhibitors of the HTV integrase enzyme. The 
compounds and pharmaceutically acceptable salts thereof of the present invention are 

10 useful for preventing or treating infection by HIV and for treating or delaying the 
onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
15 the etiological agent of the complex disease that includes progressive destruction 
of the immune system (acquired immune deficiency syndrome; ADDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-DI, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
20 host cell genome, a required step in HIV replication in human T-lymphoid and 
monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3* OH termini of the proviral DNA at a staggered 
25 cut made at the host target site. The fourth step in the process, repair synthesis of 
the resultant gap, may be accomplished by celluliar enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al.. Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
30 transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 
(1985); Power, MD. et al.. Science, 231, 1567 (1986); Pearl, L.H. et al.. Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
35 of HIV replication are effective agents in the treatment of AIDS and similar 
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diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
and efaviienz and protease inhbitors such as indinavir and nelfinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HIV replication in cells is a 
S direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HIV replication. 



carboxamides. These compounds are useful in the inhibition of HTV integrase, the 
prevention of infection by HIV, the treatment of infection by HTV and in the 
prevention, treatment, and delay in the onset of ADDS and/or ARC, either as 
compounds or their pharmaceuticaUy acceptable salts or hydrates (when appropriate), 
15 or as pharmaceutical composition ingredients, whether or not in combination with 
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or 
vaccines. More particularly, the present invention includes a compound of Formula 



SUMMARY OF THE INVENTION 



10 



The present invention is directed to novel hydroxypyrimidinone 



0): 



O 




O 



0); 



20 



wherein 



Rl is 



25 



(1) 
(2) 



-H, 

-Ci.^ alkyl, which is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, -C(=0)Ra -C02Ra -SRa ^S(=0)Ra, -N(RaRb), 
-C(=0)-Co-6 alkyl-N(RaRb), N(Ra)-C(=0>Co.6 alkyl-N(RbRc), 
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-S02Ra, -N(Ra)S02Rb, -S02N(RaRb), -N(Ra)-C(=0)Rb 



NR^ 
R * 

R*" . or -N(R2)C(=0)C(=0)N(RaRb), 

(3) -Rk, 

(4) -Ci-6 alkyl-Rl^, wherein: 

5 (i) the alkyl is optionally substituted with one or more 

substituents(e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 

to 3, or 1 or 2 substituents; or is optionally mono-substituted) 
each of which is independently halogen, -OH, -CN, -O-Cl-6 
alkyl, -O-Ci-6 haloalkyl, -N(RaRb), -N(Ra)C02R^ 
10 -N(Ra)C(=O)-C0.6 alkyl-NCRbRc), or -N(Ra)-C2-6 alkylOH 

with the proviso that the -OH is not attached to the carbon 
alpha to N(Ra); and 
(ii) the alkyl is optionally mono-substituted with -Rs, -Ci^ 

alkyl-Rs, -N(Ra)-C(=O)-C0-6 alkyl-Rs, -N(Ra)-Co-6 alkyl-Rs, 
15 -O-Co-6 alkyl-Rs, or -N(Ra)^C(=O>C0-6 alkyl-RS; wherein Rs 

is 

(a) aryl which is optionally substituted with one or 
more substituents (e.g., optionally from 1 to S, or 1 to 4, or 1 to 
3, or 1 or 2 substituents; or is optionally mono-substituted) each 

20 of which is independently halogen, -OH, -Ci-6 alkyl, -Ci-g 

alkyl-ORa -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-e haloalkyl, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(b) a 4- to 8- membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 

25 from N, 0 and S; wherein the saturated heterocyclic ring is 

optionally substituted with one or more substituents (e.g., 
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 
substituents; or is optionally mono-substituted) each of which 
is independently halogen, -Ci-6 alkyl, -Ci-6 alkyl-ORa, -Ci-6 

30 haloalkyl. -O-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra 

-C02Ra, -C(=O)-C0.6 alkyl-NCRaRb), -S02Ra, oxo, aiyl, or 
alkyl-aryl; or 
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(c) a S- to 7-membeied heteroaromatic ring 
containing from 1 to 4 hetecoatoms independraitly selected 
from N, O and S; wherein tibie heteroaromatic ring is optionaUy 
substituted with one or more substituents (e.g., optionaUy 1 to 
S S, or 1 to 4, or 1 to 3, or 1 or 2 substitaents; or is optionally 

mono-substituted) each of which is independently halogen, 
-Ci-6 alkyl, -Ci-6 alkyl-ORa -Cj^ haloallcyl, -0-Ci^ alkyl, 
-O-Ci^ haloalkyl, oxo, or aryl; 
(5) -Co-6 alkyl-O-Co^ alkyl-Rk, 
10 (6) -Co-6 alkyl-S(0)n-Co-6 alkyl-Rk. 

(7) -O-Ci^ alkyl-ORk, 

(8) -0-Ci^ alkyl-O-Ci^ alkyl-Rk 

(9) -O-Ci^ alkyl-S(0)nRk, 

(10) -Co-6 alkyl-N(Ra)-Rk 

15 (11) -Co-6 alkyl-N(Ra).Ci^ alkyl-Rk 

(12) -Co-6 alkyl-N(Ra)-Ci^ alkyl-ORk, 

(13) -Co-6 alkyl-C(=0)-Rk, 

(14) -Co-6 alkyl-C(=0)N(Ra)-Co^ alkyl-Rk 

(15) -Co-6 alkyl-N(Ra)C(=0)-Co^ alkyl-Rk 

20 (16) -Co-6 aIkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk. or 

(17) -Co-e alkyl-N(Ra)C(=0)C(=0)Rk; 

R2 is -Ci.6 alkyl which is optionally substituted with one or more substitumts (e.g., 

optionally from 1 to 6. or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; oris 
25 optionally mono-substituted) each of which is independently 



30 



35 



(1) 


halogen. 


(2) 


-OH, 


(3) 


-CN, 


(4) 


-O-Ci.6 alk)4. 


(5) 


-O-Ci-6 haloalkyl. 


(6) 


-C(=0)Ra, 


(7) 


-C02Ra, 


(8) 


-SRa, 


(9) 


-S(=0)Ra 


(10) 


-N(RaRb), 
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(11) -C(=0)N(RaRb), 

(12) -N(Ra)-C(=0>Ci^ alkyl-N(RbRC), 

(13) -S02Ra, 

(14) •N(Ra)S02Rb, 
5 (15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)=0, 

(17) -C3^ cycloalkyl, 

(18) aryl, wherein the aiyl is optioaally substituted with one or moie 

substituents (e.g., optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 or 

10 2 substituents; or is optionally mono-substituted) each of which is 

independently halogen, -Ci-6 alkyl, -C1-.6 haloalkyl, -O-Ci-6 
alkyl, -O-Ci^ haloalkyl, -CO-6 allcyl-N(RaRb), or -Ci-6 alkyl 

substituted with a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, 
15 O and S ; 

wherein the saturated heterocyclic ring is optionally substituted 
with from 1 to 3 substituents each of which is independently -C1.6 

* 

alkyl, 0x0, or a 5- or 6-membered heteroaromatic ring containing 
from 1 to 4 heteroatoms independently selected from N, O and S; 
20 or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms independently 

■ 

selected from N, O and S; wherein the heterocycle is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 
25 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 

optionally mono-substituted) each of which is independently -Ci.6 
alkyl, -O-Ci-6 alkyl, 0x0, phenyl, or naphthyl; 

R3 is -H or -Ci^^ alkyl; 

30 

R4is 

(1) H. 

(2) C1..6 alkyl which is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
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or 1 or 2 substituents; or is optionally mono^ubstituted) each of which 
is independently halogen, -OH, allqrl, -O-Ci-^ haloalkyl, 

-N(RaRb), ^(=0)Ra ^02Ra -SRa .S(=0)Ra -SOiRa or 
-N(Ra)C02Rb, 

^ (3) Ci-6alkyl which is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -OH, or O-Ci^ alkyl, and which is 

substituted with 1 or 2 substituents each of which is independently: 
10 (i) C3-8 cycloalky], 

(ii) aryl, 

(iii) a fused bicyclic carbocycle consisting of a benzene ring 
fused to a C5-7 cycloalkyi, 

(iv) a 5- or 6-membeied saturated heterocyclic ring 
15 containing from 1 to 4 heteroatoms independently 

selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring containing 
from 1 to 4 heteroatoms independentiy selected from N, 
O and S, or 

20 (vi) a 9- or 10-membered fused bicyclic heterocycle 

containing from 1 to 4 heteroatoms independently 
selected from N, O and S, wherein at least one of the 
rings is aromatic, 
(4) C2-5 alkynyl optionally substituted with aiyl, 

25 (5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aiyl, 

(7) a fused bicyclic caibocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(8) a 5- or 6-membeied saturated heterocycUc ring containing from 1 to 4 
30 heteroatoms independentiy selected from N, O and 

(9) a 5- or 6-membeied heteroaromatic ring containing from 1 to 4 
heteroatoms independentiy selected from N, O and S, or 

(10) a 9- or 10-membeied fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independentiy selected from N, O and S, wherein at least 

35 one of the rings is aromatic; 

-6- 
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each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fiised 
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 5, 

5 or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono- 

substituted) each of which is independently halogen, -OH, allcyl, 
-Ci-6 alkyl-ORa, haloalkyl. -0-Ci«6 alkyl, -O-Ci^ haloalkyl, 
-CN, -N02, -N(RaRb), -Ci^ alkyl-N(RaRb), -C(=0)N(RaRb), 
-C(=0)Ra ^02Ra. -Ci^ alkyl-C02Ra -0CO2Ra. -SRa -S(=0)Ra 

10 -S02Ra, -N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C(=0)Rb 

.N(Ra)C02Rl>. -Ci-6 alkyl-N(Ra)C02Rb. aryl, -Ci.6 alkyl-aryl. 
-O-aryl, or -CO-6 alkyl-het wherein het is a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently 
selected from N, O and S, and het is optionally fused with a benzene 

15 ring, and is optionally substituted with one or more substituents (e.g., 

optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 
optionally mono-substituted) each of which is independently -Ci-6 
alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -0-<:i^ haloalkyl, oxo, or 

-C02R^; 

20 each saturated heterocycUc ring in (3)(iv) or the saturated 

heterocyclic ring in (8) is optionally substituted with one or more 
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -Ci.^ alkyl, -Ci-6 haloalkyl, -O-Ci^ alkyl, 

25 -O-Ci-6 haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic 

ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic ring in 
(9) or each fused bicyclic heterocycle in (3)(Yi) or the fused bicyclic 
30 heterocycle in (10) is optionally substituted widi one or more 

substituents (e.g., optionaUy from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, 
or 1 or 2 substituents; or is optionally mono-substituted) each of which 
is independently halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aiyl, or -Ci-6 alkyl-aryl; 



35 



-7- 



wo 03/035077 



PCT/GB02/04753 



or alternatively R3 and R"* together with the N to which both are attached fonn a C3.7 
azacycloalkyl which is optionally substituted with one or more substituents (e.g., 

optionally from 1 to 6, or 1 to S, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is 
optionally mono-substituted) each of which is independentiy -Ci-6 alkyl or 0x0; 

5 

each Ra Rb, Rc, and Rd is independently -H or ^i.^ alkyl; 

Rk is caibocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents (e.g., optionally from 1 to 7, or 1 to 6, or 1 
10 to 5 » or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) each 
of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

15 (4) -Ci^ alkyl, which is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 
1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 
each of which is independently halogen, -OH, -CN, -O-Ci-6 
alkyl, -O-C1.6 haloalkyl, -C(=0)Ra -C02Ra -SRa, ^(=0)Ra 

20 -NCRaRb), <:(=O)-<CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2NCRbRc), .S02Ra -N(Ra)S02Rb 
-S02N(RaRb), or -N(Ra)-CCRb)=o, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or 
25 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 

each of which is independentiy halogen, -OH, -CN, -O-Ci-6 
alkyl. -O-Ci-6 haloalkyl, -C(=0)Ra .C02Ra -SRa -S(=0)Ra 
-N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra>C(=O)-(CH2)0-2N(RbRc), .S02Ra, -NCRa)S02Rb 
30 -S02N(RaRb), or -N(Ra)^(Rb)=o, 

(6) -NO2. 

(7) 0x0, 

(8) -C(=0)Ra 

(9) -C02Ra, 
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10 



15 



20 



25 



30 



(10) -SRa 

(11) ^(=0)Ra 

(12) -N(RaRb), 

(13) -C(=0)N(RaRb), 

(14) -C(=0)-Ci^ alkyl-N(RaRb), 

(15) -N(Ra)C(=0)Rb, 

(16) -S02Ra, 

(17) ^02N(RaRb), 

(18) -N(Ra)S02Rb, 

(19) -Rm, 

(20) -Ci.6 alkyl-Rm, whoein the alky! is optionally substituted with 

one or more substituents (e.g., optionally from 1 to 6, or 1 to 5, 
or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono- 
substituted) each of which is independently halogen, -OH, -CN, 
-Ci^ haloalkyl, -O-Ci-6 alkyi, -O-Ci^ haloalkyl. -C(=0)Ra, 
-C02Ra, -SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R^ 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0. 

(21) -Co_6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(22) -Co-6 alkyI-O-CO-6 alkyl-Rm, 

(23) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(24) -Co.6 alkyl-C(=O)-C0-6 alkyl-Rm, 

(25) -C(=0>0-Co-6 alkyl-Rm, 

(26) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(27) -N(Ra)C(=0)-Rm, 

(28) -NCRa)C(=0)-Ci-6 alkyl-Rm. wherein the alkyl is optionally 

substituted with one or more substituents (e.g., 
optionally from 1 to 6, or 1 to 5, or 1 to 4, or 1 to 3, or 1 
or 2 substituents; or is optionally mono-substituted) 
each of which is independendy halogen, -OH, -CN, 
-Ci-6 haloalkyl, -O-Ci^ alkyl, -0-Ci^ haloalkyl, 
-C(=0)Ra -C02Ra ^Ra, -S(=0)Ra -N(RaRb), 

-N(Ra)C02Rb, -S02Ra, -N(Ra)S02Rb, -S02N(RaRb), 

or -N(Ra)-C(Rb)=0, 

(29) -N(Ra)-C(=0)-N(Rb).Co-6 alkyl-Rm, 
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(30) -N(Ra).C(=0><K:o^ alkyl-Rm, 

(31) -N(Ra).C(=O>N(Rb>SO2-C0^ alkyl-Rm, 

(32) -C(=0)-C(=O>-N(RaRb), 

(33) -C(=0)^i-6 alkyl-S02Ra, or 
5 (34) -C(=0)-C(=0)Rm; 

carbocycle in Rl^ is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C^ 
to C12 bicyclic ring system, or (ill) a Cn to C16 tricyclic ring system, wherein each 

ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
10 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to the other 
15 ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic 
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected from 
N, O and S and a balance of carbon atoms; and wherein any one or more of the 
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the 
nitrogen heteroatoms is optionally quatemized; 

20 

each Rm is independently Cs-g cycloalkyl; aryl; a 5- to 8-membered monocycUc 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
25 selected from N, O and S; wherein any one or more of the nitrogen and sulfur 

heteroatoms in the heterocycle or bicyclic heterocycle is optionaUy oxidized and any 
one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl defined in R™ is optionally substituted with 
one or more substituents (e.g., optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 
30 or 2 substituents; or is optionally mono-substituted) each of which is 

independently halogen, -Ci-6 alkyl optionally substituted with -O-Cm allq^l, 
-Ci-6 haloalkyl, alkyl, -O-Ci^ haloalkyl, -N(RaRb), aryl, or -Ci^ 

alkyl-aryl; and 
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the monocyclic or bicyclic heterocycle defined in Rm is optionally 
substituted with one or moie substituents (e.g., optionally from 1 to 6, or 1 to 
S, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted) 
each of which is independently halogen, -Ci^ alkyl, -Ci-6 haloalkyl, -O-Ci-6 
5 alkyl, -O-Ci-6 haloalkyl, oxo, aryl, -Ci^ alkyl-aiyl, -C(=0>aiyl, -CC)2-aryl, 

-C02-Cl-^ alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 

containing firom 1 to 4 heteroatoms independently selected firom N, O and S, 
or a 5- or 6-membeied heteroaromadc ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

10 

each n is independently an integer equal to zero, 1 or 2; 
or a phannaceutically acceptable salt thereof. 

15 The present invention also includes pharmaceutical compositions 

containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
mediods of preventing infection by HIV, and methods of treating infection by HIV. 

20 Other embodiments, aspects and features of the present invention are 

either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 
25 The present invention includes the N-substituted hydroxypyrimidinone 

carboxamides of Formula (I) above. These compounds and phannaceutically 
acceptable salts thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Formula (I) 
exactly as defined above, except that in the definition of Rk Rk is optionally 
30 substituted with one or more substituents each of which is independently one of the 
substituents (1) to (18), and is optionaUy mono-substituted with one of the 
substituents (19) to (34). 

Another embodiment of the present invention is a compound of 
Formula (I) as originally defined above, except that the definition of R2 includes a 
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proviso that none of the following optional substituents is attached to the carbon atom 
in the -Ci-6 aJkyl group that is attached to the ring nitrogen: halogen, -OH, -O-Cl-6 
alkyl, -O-Ci-6 haloalkyi, -SRa, -S(=0)Ra, or -N(Ra)^(Rb)=o. Stated another way, 
none of these substituents is attached to the caibon atom alpha to the ring nitrogen. 
5 Another embodiment of the present invention is a compound of 

Fonnula Q) as originally defined above except that in the definition of Rl, Rl is one 
of substitutents (1) to (16) and in the definition of ISX, R^ is optionally substituted 
with one or more substituents (e.g., optionally from 1 to 7, or 1 to 6, or 1 to 5, or 1 to 
4, or 1 to 3, or I to 2 substituents, or is optionally monosubstituted) each of which is 
10 independently one of substitutents (1 ) to (3 1). 

Another embodiment of the piesent invention is a compound of 
Formula (I), wherein Rl is: 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with one or moie 

15 substituents each of which is independently halogen, -OH, -CN, 

-^O-Ci.6 alkyl, -O-Ci-6 haloalkyi, -C(=0)Ra -C02Ra -SRa, 
^(=0)Ra .N(RaRb), -C(=OHCH2)0-3-N(RaRb), 

N(Ra)-C(=O)-(C3l2)0-3"N(RbRC). -S02Ra, -N(Ra)S02Rb, 



R^ i 



c 



-S02N(RaRb), -N(Ra)-C(=0)Rb, R 
20 or -N(R2)C(=0)C(=0)N(RaRb), 

(3) -Rk. 

(4) -(CH2)1-3-RK wherein: 

(i) the -(CH2)l.3- moiety is optionally substituted with one or 

more substituents each of which is independently halogen, 
25 -OH, -CN, -O-Ci^ alkyl, -0-Ci^ haloalkyi, -N(RaRb), 

-N(Ra)C02Rb. -N(Ra)C(=OHCH2)0-3-N(RbRC), or 
-N(Ra)-(CH2)2-3-OH with the proviso that the -OH is not 

attached to the carbon alpha to N(Ra); and 

(ii) the -(CH2)l-3- moiety is optionally mono-substituted with -Rs, 

30 -Ci^ alkyl-Rs. -N(Ra)-C(=OHCH2)0-3-Rs, 

-N(Ra)-(CH2)0-3-Rs, -O-(CH2)0-3-Rs, or 
-N(Ra)-C(=O)-(CH2)0-3-RS; wherein Rs is 
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(a) aiyl which is optionally substituted with one or 

more substituents each of which is independently halogen, 
-OH, -Cl-6 alkyl, -Ci^j alkyl-ORa, -Ci_6 haloaUqfl, -0-Ci^ 

all^, -O-Ci^ haloaikyl, methylenedioxy attached to two 

5 adjacent caibon atoms, or aryl; 

(b) a 4- to 8- merabered saturated heterocyclic ring 
containing from 1 to 4 heteioatoms independently selected 
£rom N, O and S; wherein the saturated heterocyclic ring is 

optionally substituted with one or more substituents each of 
10 which is independently halogen, -Ci^ alkyl, -Ci^ alkyl-OR^, 

-Ci^ haloaikyl, -O-Ci^ alkyl, -O-Ci-6 haloaikyl, -C(=0)Ra, 
-C02Ra, -C(=0>(CH2)a.3-N(RaRb), -S02Ra, oxo, aryl, or 
-(CH2)l-3-atyl; or 

(c) a 5- to 7-membered heteroaromatic ring 

is containing from 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the heteroaromatic ring is optionally 

substituted with one or more substituoits each of which is 
independently halogen, -Ci^ alkyl, -Ci-g alkyl-ORa, -Ci-g 
haloaikyl, -O-Ci.6 alkyl, -O-Ci-6 haloaikyl, oxo, or aryl; 
20 (5) -(CH2)0-3-O-(CH2)0-3-Rl^, 

(6) -(CH2)0-3-S(O)n-(CH2)0-3-Rk, 

(7) -(CH2)l-3-ORk. 

(8) -(CH2)l-3-0-(CH2)l-3-Rk. 

(9) -0-(CH2)l-3-S(0)nRk 
25 (10) -(CH2)0-3-N(Ra)-Rk, 

(11) -(CH2)0-3-N(Ra)-(CH2)l-3-Rk, 

(12) -(CH2)0-3-N(Ra)-(CH2)l-3-ORl^. 

(13) -(CH2)0-3-C(=O)-Rk, 

(14) -(CH2)0-3-C(=O)N(RaHCH2)0-3-Rl^, 
30 (15) -(CH2)0-3-N(Ra)C(=O)-(CH2)a-3-Rk. 

(16) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-R^^. 

(17) -C(CH3)2N(Ra)C(=0)Rb 

(18) -C(CH3)2N(Ra)C(=0)Rk or 

(19) -C(CH3)2N(Ra)C(=0)C(=0)N(RbRc); 



35 



-13- 



wo 03/035077 PCT/GB02/04753 



and all other variables are as originaUy defined above; 

■ 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (16). 
S Another embodiment of the present invention is a compound of 

Fbnnula (0> wherdn Rl is: 

(1) -H. 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -OH, -CN, 
10 -O-Cl-4 alkyl. -O-C1-4 haloalkyl, -C(=0)R^ -C02Ra. -SRa 

-S(=0)Ra. -N(RaRb), -C(=O)-C0-4 alkyl-N(RaRb), 
NCRa)-C(=O)-C0-4 alkyl-N(RbRC), -SOaRa, -N(Ra)S02Rb, 

-S02N(RaRb), -N(Ra)-C(=0)Rb, R"" , or 

.N(R2)C(=0)C(=0)N(RaRb), 

15 (3) -Rk 

(4) -C 1-4 alkyl-Rk, wherein: 

(i) the alkyl is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -OH, -CN, -O-Ci^ 
alkyl, -O-Ci-4 haloalkyl, -N(RaRb), .N(Ra)C02Rb, 

20 -N(Ra)C(=0)-C(M alkyl-N(RbRC), or -N(RaHCH2)2-40H; 

and 

(ii) the alkyl is optionally mono-substituted with -Rs, 
-N(Ra)-C(=O)-C0^ alkyl-Rs, .N(Ra)-C0-4 alkyl-Rs, -O-Cq^ 
alkyl-Rs, or -N(Ra).C(=O)-C0-4 alkyl-RS; wherein Rs is 

25 (a) aiyl which is optionally substituted with from 1 

to 3 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci^ alkyl-ORa haloalkyl, -0-Ci^ alkyl, 

-O-Ci^ haloalkyl, methylenedioxy attached to two adjacent 
carbon atoms, or phenyl; 
30 ^ (b) a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independentiy selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
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substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci^ alkyl, -Ci-4 alkyl-ORa, -C^^ 

haloalkyl, -O-Cl^ alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; or 

(c) a 5- or 6-membered saturated heterocyclic ring 
5 containing from 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the saturated heterocyclic ring is 

optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, "Ci-4 aikyl, -Ci-4 alkyl-ORa, 
.Ci-4 haloalkyl, -0-<:m alkyl, -O-Ci^ haloalkyl, -C(=0)Ra 
10 -CC)2Ra -C(=0>Co-4 alkyI-N(RaRb), -S02Ra, oxo, or phenyl, 

(5) -(CH2)0.3-C(=O)N(RaHCH2)0.3-RK 

(6) <:(Cl-4 alkyl)2N(Ra)C(=0)Rb, 

(7) -C(Cl-4 alkyl)2N(RaX:(=^)Rk, or 

(8) -C(Cl-4 alkyl)2N(Ra)C(=0)C(=0)N(RbRc); 

15 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (S). 

20 

Another embodiment of the present invention is a compound of 
Formula (I), wherein Rl is: 

(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 3 

25 substituents each of which is independently halogen, -O-C1-4 alkyl, 

-O-Ci^ haloalkyl, -C(=0)Ra -C02Ra .N(RaRb), or 
-C(=OMCH2)0.2-N(RaRb), 

(3) -Rk, 

(4) -(CH2)M-R1^, wherein: 

30 (i) the -{CH2)l-4- moiety is optionally substituted with 1 or 2 

substituents each of which is independenfly halogen, -OH, 
-O-Ci^ alkyl, O-Cl^ haloalkyl, or -N(RaRb); and 

(ii) the -(CH2)l-4- moiety is optionally mono-substituted with -Rs 

or -N(RaHCH2)l-2-RS; wherein Rs is 
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(a) phenyl which is optionally substituted with from 
1 to 3 substituents each of which is independently halogen, 
-Cl^ alkyl, -Cm alkyl-ORa -Ci^ haloalkyl. -O-Ci-4 allq^l, 

or -O-Ci-4 haloalkyl; or 
5 (b) a S- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
iiom N, O and S; wherein the heteioaroniatic ring is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, 42i^ alkyi, -Ci-4 alkyl-ORa, -Ci-4 

10 haloalkyl, -O-C1-4 alkyl, or -O-C1-4 haloalkyl; or 

(c) a 5- or 6-menibered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 
fix>m N, O and S; wherein the saturated heterocyclic ring is 

optionally substituted with from 1 to 3 substituents each of 
15 which is independently halogen, -C1-4 alkyl, -C1-4 alkyl-ORa 

-Cl-4 haloalkyl, -0-Ci^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra 
or -C02Ra, 

(5) -C(=O)N(Ra)-(CH2)0-3-R'^, 

(6) -C(CH3)2N(Ra)C(=0)Rb 

20 (7) -C(CH3)2N(Ra)C(=0)Rk, 

(8) -C(CH3)2N(Ra)C(=0)C(=0)N(RbRc); 



and all other variables are as originally defined above; 



25 or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is one of groups (1) to (5). 
Another embodiment of the present invention is a compound of 
Formula (I), wherein 

30 Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetiahydronaphthyl; a 5- or 6-memberBd saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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10 



15 



20 



25 



30 



35 



ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, hetooaiomatic ring, or bicyclic hetoocycle is optionally substituted with bom I 
to 4 substituents each of which is ind^endently 

(1) halogra, 

(2) -OH. 

(3) -CN. 

(4) -Ci-4 haloalkyl, 

(5) -Ci^ alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is indepradently -OH, -CN, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra ^C)2Ra 
-SRa -S{=0)Ra, -N(RaRb), .C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O>(CH2)0-2N(RbRC). -S02Ra. 
-N(Ra)S02Rb, -S02N(RaRb), or -N(RaK:(Rb)=o, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci^ alkyl, which is optionally substituted with fiom 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra, 
-SRa .S(=0)Ra .N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
NCRa)-C(=OHCH2)0-2NCRbRc), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

8) -N02, 

9) oxo, 

10) -C(=0)Ra, 

11) -C02Ra, 

12) -SRa, 

13) -S(=0)Ra, 

14) -N(RaRb), 

15) -C(=0)N(RaRb), 

16) -C(=0>Ci^ alkyl-N(RaRb), 

17) -N(Ra)C(=0)Rb, 

18) -S02Ra, 

18) -S02N(RaRb), 

19) -N(Ra)S02Rb, 
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(21) 


"Ci-A alkvl-Rni, 


(22) 


-(CH2)0-2-N(RaHCH2)0-2-R°i, 


(23) 


-(CH2)0-2-CKCH2)0-2-Rm, 


(24) 


-(CH2)0-2-S-(CH2)0-2-R™. 


(25) 


-(CH2)0-2-C(=OHCH2)0-2-Rm. 


(26) 


-C(=O>O-(CH2)0-2-R™. 


(27) 


-C(=0)NCRa>Rin, or 


(28) 


-C(=0)-C(=0)N(RaRb); 



10 

and aU other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, the cycloalkyl, aryl, bicyclic 
15 carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 4 substituents each of which is independently 
selected from the groups (1) to (27). 

In an aspect of this embodiment, Rk (i.e., the cycloallcyl, aiyl, bicyclic 
20 carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with fiom 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (28). In a feature of this aspect, Rl^ is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
25 (19), and is mono-substituted with one of the substituents (20) to (28). 

In another aspect of this embodiment, each R^ is independently C3.7 

cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membeied saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S, wherein any N is optionally oxidized to form 
an N-oxide; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered, saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms selected from N, O and S; wherein 



-18- 



wo 03/035077 



PCT/GB02/04753 



the cycloalkyl or the aryl defined in Rm is optionally substituted with 
from 1 to 4 substituents each of which is independently halogen, -C1-4 alkyi, 
-Ci^ haloalkyl, -O-Ci^ alkyl. -O-C1-4 haloalkyi, -N(RaRb), phenyl, or 
-(CM2)l.2-phenyl; 

5 the saturated heterocyclic ring defined in is optionally substituted 

with from 1 to 4 substituents each of which is independently -C1-4 allcyl 
optionally substituted with -O-C1-4 alkyl, -Ci^ haloalkyi, -O-Ci^ alkjd, 
-O-Ci-4 haloalkyi, 0x0, phenyl, -(CH2)l.2-phenyl, -C(=0)-phenyl, 
-C02-phenyl, -C02-(CH2)l.2-phenyl, a 5- or 6-membered saturated 

10 heterocyclic ring containing from 1 to 4 heteroatoms independently selected 

ftom N, O and S, or a 5- or 6-membejred heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle defined in Rm is 
optionally substituted with fix)m 1 to 4 substituents each of which is 

15 independently halogen, -Ci^ alkyl, -Ci^ haloalkyi, -O-C1-4 alkyl, 

haloalkyi, 0x0, phenyl, or -(CH2)l-2-phOTyl. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein Rk is phenyl; a 5- or 6-membered saturated heterocyclic ring 
20 containing 1 or 2 heteroatoms selected from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 
1 S atoms; a 5- or 6-membered heteroaromatic ring containing 1 or 2 heteroatoms 
selected from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; or a bicyclic 
heterocycle which is a benzene ring fused to a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 nitrogen atoms; 

25 

and all other variables are as originally defined; 

or a pharmaceutically acceptable salt thereof. 

30 In an aspect of this embodiment, 

(a) the phenyl, the saturated heterocyclic ring, heteroaromatic ring, or 
bicyclic heterocycle is optionally substituted with from 1 to 3 substituents each of 
which is independently 

(1) fluoro. 
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(2) chloio. 

(3) bromo, 

(4) -OH 

(5) -CF3, 

S (6) -Ci^ alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, -O-Cl-4 
alkyl. -OCF3, -N(RaRb), -C(=0)N(RaRb), or 
N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

(7) -OCF3. 
10 (8) -O-Ci^ alkyl 

(9) -C(=0)Ra. 

(10) -C02Ra. 

(11) -SRa 

(12) -SRa 

15 (13) -N(RaRb). 

(14) -C(=0)N(RaRb), 

(15) -C(=OHCH2)l-2-N(RaRb), 

(16) -N(Ra)C(=0)Rb, or 

(17) -S02Ra; 

20 (b) the phenyl is optionally mono-substituted with 

(1) -(CH2)i-2-R™, or 

(2) -(CH2)0-2-N(RaHCH2)0-2-R»«; and 

(c) the saturated heterocyclic ring, heteroaiomatic ring, or bicyclic 
heterocycle is optionally mono- or di-substituted with 
25 (1) 0x0 

(2) -(CH2)l-2-Rn». 

(3) -0-(CH2)l-2-R°». or 

(4) -(CH2)0-1-C(=OHCH2)0.2-Rm. 

30 Id a feature of the preceding aspect, each is independently 

cyclopropyl; phenyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pynoKdinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, pipCTazinyl, and morpholinyl; 
or a S- or 6-nienibered heteroaromatic ring selected from thienyl, pyndyl optionally in 
the form of an N-oxide, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl. 
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oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl. 
tetrazolyl, furanyl, and pyridazinyl; wherdn 

die cyclopropyl is unsubstituted; 

the phenyl is optionally substituted with from 1 to 3 substituents each 
5 of which is independently halogen, -Ci_4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, 

or -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -Ci^ alkyl, -CF3, -O-C1-4 alkyl. 
-OCF3. 0x0. phenyl, -(CH2)l-2-phenyl, <:(=0)-phenyI, -C02-phenyl, or 
10 -C02-CH2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -C1-4 alkyl, -CF3, -0-Ci«4 alkyl, 
-OCF3, 0x0, phenyl, or -(CH2)l.2-phenyl. 



1 5 Another embodiment of the present invoition is a compound of 

Formula (I), wherein R2 is: 

(1) -Ci-6 alkyl, 

(2) -C1.6 alkyl substituted witti -N(RaRb)^ 

(3) -Cj-g alkyl substituted with phenyl, wherein tiie phenyl is: 

20 (a) optionally substituted with from 1 to 4 substituents each 

of which is independentiy halogen, -C1-4 alkyl, -Cl-4 
haloalkyl, -O-Ci^ alkyl, -O-C1-4 haloalkyl, or 
-Co^ alkyI-N(RaRb); and 

(b) optionally mono-substituted with -Ci^ alkyl 
25 substituted with a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 3 heteroatoms selected from 1 or 2 N 

atoms, 0 or 1 O atoms, and 0 ox 1 S atoms; 

wherein the heterocyclic ring is optionally substituted 

witii from 1 to 3 substiments each of which is independentiy 
30 -Cl-6 alkyl, 0x0, or a 5- or 6-membejted heteroaromatic ring 

containing from 1 to 3 heteroatoms selected from 1 to 3 N 
atoms, 0 or 1 O atom, and 0 or I S atom; or 

(4) -Ci-6 alkyl optionally substituted witii -OH and substituted witii a 5- 

or 6-membered saturated monocycHc heterocycle which contains from 
35 1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
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or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 4 substituents each of which is independently -Ci-6 alkyl, 
alkyl, oxo, or phenyl; or 
(5) -Ci-fi alkyl substituted with a 5- or 6-membered heteroaiomatic ring 
5 which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms, 

0 cm: 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Cu6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

10 and all other variables are as originally defined above; 
or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
15 Fonnula (I) exactly as defined in the immediately preceding embodiment, except that 
when R2 is -Ci-6 alkyl substituted with -N(RaRb), it is with the proviso that 
-N(RaRb) is not attached to the carbon atom in the -Ci^ alkyl group that is attached 
to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the carbon atom 
alpha to the ring nitrogen). 

20 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R2 is methyl; 

and all other variables are as originally defined above; 

25 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound, of 
Formula (I), wherein R3 is -H or -Ci-4 alkyl; 

30 

and all other variables are as originally defined above; 
or a phannaceutically acceptable salt thereof. 
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Jn an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiment, R3 is -H. 

Another embodiment of the present invention is a compound of 
5 Fomiula (I), wherein R4 is Ci-4 alkyl substituted with an aryl, which is optionally 

substituted with from 1 to 4 substituents each of which is independently halogen, 
^H, -Ci^ alkyl, -Ci^ alkyl-ORa, haloalkyl, -O-Ci^ alkyl, -OCi^ 
haloalkyl, -CN, --NC^, -N(RaRb), -Cj^ alkyl-N(RaRb), -C(=0)N(RaRb), ^(=0)Ra 
-C02Ra -Ci^ alkyl^02Ra, -0C02Ra, -SRa -S(=0)Ra -S02Ra -N(Ra)S02Rb 
10 -S02N(RaRb), -N(Ra)C(==0)Rb, -N(Ra)C02Rb. .Ci-4 alkyl.N(Ra)C02Rt>, 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, -Ci-4 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-het; 

wherein het is a 5- or 6-membered heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, and het is optionally 
15 fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each 
of which is independently -Ci^ alkyl, -Ci-4 haloalkyl, -0-Ci^ alkyl, ^0~Ci-4 
haloalkyl, or -C02Ra; 

and all other variables are as originally defined above; 

20 

or a phannaceuticaUy acceptable salt thereof. 

Another embodiment of the present invoition is a compound of 
Formula (I), wherein R4 is -CH2-phenyl, wherein the phenyl is optionally substituted 

25 with from 1 to 3 substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci^ alkyl, -O-Ci^ fluoroalkyl, 
-(CH2)l.2-N(RaRb), -S02Ra -{CH2)0-2-CO2Ra. -(CH2)0-2-N(Ra)CO2Rb. -NO2, 
-SRa, -N(RaRb) or phenyl; 

30 each Ra and Rb is independently is H or -Cl^ allqrl; 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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In an aspect of the preceding embodiment, is -CH2-pheny], wherdn 

the phenyl is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4.alkyl, -Ci^ fluoroalkyl, -O-Cm ^kyl. -S02- 
5 Ci^ alkyl, -S-Cl-4 alkyi, -N(CH3)2 or -O-Ci-4 fluoroalkyl. In another aspect of the 
preceding embodiment, R4 is p-fluorobenzyl or 2,3-dimethoxyben2yl. 

In another aspect of the preceding embodiment, the phenyl is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 
10 fluoroalkyl, -(CH2)l-2-N(RaRb), ^02Ra -(CH2)0.2-CO2Ra, 
-(CH2)0-2-N(Ra)CO2Rl>, -NO2, or phenyl. 

In an aspect of the preceding embodiment, the phenyl is optionally 
substituted with from 1 to 3 substituents, each of which is independently -F, -Br, -CI, 
-OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci^ alkyl, or -O-C1-4 fluoroalkyl. In 

15 another aspect of the preceding embodiment, R4 is j7-fluorobenzyl or 2,3- 
dimethoxybenzyl. 

A class of compounds of the present invention includes any compound 
of Formula (J), wherein 



20 Rl is -Rk; 



Rk is phenyl which is . 

(a) optionally substituted with from 1 to 3 substituents each of 
which is independently: 

25 (1) halogen, 

(2) -Ci^ alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -O-Ci^ 
alkyl, -O-C1.6 haloalkyl, -C(=0)Ra -C02Ra, -SRa 
^(=0)Ra, -N(RaRb), .C(=OHCH2)0-2N(RaRb), 
30 N(Ra>C(=OHCH2)0-2N(RbRc), -S02Ra 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(3) -Ci^ haloalkyl, 

(4) -O-Ci-6 haloalkyl, 

(5) <:(=0)Ra 
35 (6) -C02Ra. 
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(7) -C(=0)N(RaRb), or 

(8) -C(=0)-Ci^ alkyl-N(RaRb); and 

(b) optionally mono-substituted with 
(1) -Ci-4 alkyl-Rm, or 
5 (2) -C(M alkyl-N(Ra)-C(X4 alkyl-Rm; 

wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; or a 5- or 6-membered heteroaromatic ring containing from 1 to 3 
10 heteroatoms independently selected from N, O and S ; wheiein 

the aiyl defined in Rm is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -Ci^ alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3. or -N(RaRb); 

the saturated heterocyclic ring defined in Rm is optionally substituted 
15 with from 1 to 3 substituents each of which is independently -Ci^ alkyl or 

0x0, and is additionaUy optionally mono-substituted with phenyl, 
-(CH2)i-2-phenyl. -<:(=0>phenyl, -C02-phenyI. -CX)2-(CH2)l-2-phenyl. or a 
5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring defined in Rm is optionally substituted with I 
or 2 substituents each of which is independentiy -Cl^ alkyl or 0x0; 

and all other variables are as originaUy defined above; 
25 or a pharmaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wheicin 

30 R2 is metiiyl; 
R3 is -H; 
R4is: 



20 
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(1) -CH2-phenyI, wherein the phenyl is optionally substituted with 

from 1 to 3 substituents each of which is independently fluoio, 
bromo, chloro, -OH, -Cl-4 alkyl, "C1-4 fluoroalkyl, -O-C1-4 
alkyl, -O-Cm fluoroalkyl, -(CH2)l-2-N(RaRb), ^02Ra, 
5 -(CH2)0.2-CO2Jia, -(CH2)0-2-N(Ra)CO2Rb, -N02. -SRa, - 

N(RaRb) or phenyl; or 

(2) a fused bicyclic carbocycle selected from 




10 wherein Zl is -H or -OH; and 

each Ra and Rb is independently is H or -C1-4 alkyl; 

and all other variables are as defined in the class; 

15 

or a pharmaceutically acceptable salt thereof. 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein R4 is 4-fluorobenzyl or 
20 2,3-dimethoxybenzyl; 

and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

25 

Still another sub-class of the preceding class of compounds of the 
present invention includes any compounds of Formula (I), wherein R2 is methyl; R3 
is -H; R4 is 4-fluorobenzyl or 23-dimethoxybenzyl; each Ra and Rb is independently 
is H or -Ci^ alkyl; and all other variables are as defined in the class; or a 

30 pharmaceutically acceptable salt thereof. 
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Fonnula CDQ: 



Another class of the present invention includes any compound of 




wherein 

5 

Q is: 

(1) methyl which is optionally substituted with 1 or 2 of -O-C1-4 flkyl, 

(2) phenyl which is optionally substituted with from 1 to 3 substituents 
each of which is independently -F, -CI, Br, -Ci^ alkyl, -CF3, -O-C1-4 

10 alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms, 

or phenyl, or 

(3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S; wherein the 
saturated heterocyclic ring is optionally substituted with 1 or 2 

15 substituents each of which is independently -F, -CI, -Br, -C1-4 alkyl, 

0x0, phenyl, or -C(=0)-phenyl; 

Tis: 

(I) -H, 
20 (2) -OH, 

(3) methyl or ediyl, optionally substituted with -OH or -O-Ci^ alkyl, 

(4) -O-Ci-4 alkyl 

(5) -N(RaRb), 

(6) -N(Ra)-(CH2)2-OH, 
25 (7) -N(Ra)-C02Rb, 

(8) -N(Ra)-C(=0)-(CH2)l-2-N(RaRb), 

(9) -Rs, 

(10) -(CH2)l-2-Rs, or 

(II) -(CH2)0-2-N(Ra)-(CH2)0-3-RS; 
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RSis: 

(1) phenyl optionally substituted with from 1 to 4 substituents each 
of which is independently halogen, -Ci^ alkyl, -Ci^ alkyl-ORd, "Ci-4 

5 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloaDcyl, oar -N(RaRb); 

(2) a S- or 6-meinbered saturated heterocyclic ring containing from 
1 to 3 heteroatoms independendy selected from N, O and S; which is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-4 alkyl, -Ci^ alkyl-ORa, haloalkyl, O^lA alkyl, 

10 -O-Ci-4 haloalkyl, -C(=0)Ra, oxo, phenyl, or -CH2-phenyl; or 

(3) a S> or 6-membered heteroaromatic ring containing from 1 to 3 

heteroatoms independently selected fiDom N, O and S; which is optionally 
substituted with from 1 to 4 substituents each of which is independently -Ci-4 

alkyl, -Ci^ alkyl-ORa, haloalkyl, -O-Ci^ alkyl, -O-Ci-4 haloalkyl, or 
15 oxo; 



25 



R2i 



IS 



(1) alkyl, 

(2) -Ci^ alkyl substituted with "N(RaRb), or 

20 (3) -Ci^ alkyl substituted with a 5- or 6-membered saturated monocyclic 

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to 
3 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated 

heterocycle is optionally substituted with from 1 to 4 substituents each 
of which is independently a -Ci-4 alkyl; 



R3 is -H or -Ci-4 alkyl; 



r4 is -CH2-phenyI, wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independendy fluoro, bromo, chloro, -OH, -Cl-4 alkyl, 
30 -Cm fluoroalkyl, -O-Ci^ alkyl, -0-Ci:4 fluorbalkyl, -(CH2)l-2-N(RaRb), -S02Ra. 
-(CH2)0-2-CO2Ra, -(CH2)0-2-N(Ra)CX)2Rb .NO2. -SRa -.N(RaRb) or phenyl; 

each Ra and is independently is H or -Ci^ alkyl; and 



35 s is an integer equal to zero, 1 , or 2; 
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or a pharmaceutically acceptable salt thereof. 

In an aspect of this class, is -CH2*-phmyU wherein the phenyl is 

optionally substituted witfi from 1 lo 3 substituents each of which is independently 
5 fluoio, biomo, chloro, -OH, -Ci-4 alkyl. -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-C1-4 
fluoroalkyl, -(CH2)l.2-N(RaRb). -S02Jia. -(CH2)0-2-CO2Ra, 
-(CH2)0-2-N(Ra)CO2R^, -NO2, or phenyl 

A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula QJ) exactly as defined in the preceding 
10 class, except that when R2 is -C1-4 alkyl substituted with -N(RaRb), it is with the 

proviso that -N(RaR^) is not attached to the carbon atom in the -Ci^ aUcyl group that 
is attached to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the 
carbon atom alpha to the ring nitrogen). 

15 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (II), wherein 



Q is phenyl; 
20 T is: 

(1) -H. 

(2) -N(RaRb), 

(3) a S' or d-membered saturated heterocyclic ring containing from 1 to 3 

heteroatoms independently selected from N« O and S; which is 

25 optionally substituted with 1 or 2 substituents each of which is 

independently -Cl^ alkyl or -C(=0)Ra^ or 

(4) -N(R^)-(CH2)l-2-h&teroaromatic, wherein the heteroaromatic is a 5- or 

6-membered ring containing 1 or 2 N atoms; 



30 R2 is methyl; 



r3 is -H; and 
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r4 is -CH2-phenyl. wherein the phenyl is optionally substituted with 1 or 2 
substituents each of which is independently -F, -CI, -Br, -Ci^ alkyl, -CF3, -O-Ci^ 
alkyl, -SO2CH3, -SCH3, -N(CH3)2 or -00^; 

5 each and Rb is independently -H, methyl or ethyl; and 
s is an integ^ equal to zero or 1; 

or a phannaceutically acceptable salt thereof. 
10 In an aspect of this subclass, R^ is -CH2-phrayl, wherein the phenyl is 

optionally substituted with 1 or 2 substituents each of which is independently -F, -CI, 
-Br, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, or -OCF3. 

Another class of compounds of the present invention includes any 
1 5 compound of Formula (T), wherein 

« 

Rl is -Rk; 

RIc is (i) a 5- or 6-inembeied saturated heterocyclic ring containing fix>m 0 to 1 oxygen 

20 atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene 

ring fused to a S- or 6-niembered saturated heterocyclic ring containing from 0 to 1 

oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 

optionally substituted with from 1 to 3 substituents each of which is independently 
25 (1) -Ci-4 alkyl, which is optionally substituted with bam 1 to 4 

substituents each of which is independently halogen, 
O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, ■<:02Ra, 
-SRa, -S(=0)Ra -NCRaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra>C(=O)-(CH2)0w2N(RbRC), -S02Ra, 
30 -N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(RlJ)=0, 

(2) -OH. 

(3) 4:(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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(6) -C(=0>Ci^ alkyl-NCRaRb), 

(7) -SRa 

(8) -S(=0)Ra 

(9) -S02Ra, 

(10) -N(RaRb), 

(11) -Rm, 

(12) -Ci^ alkyl-Rm, wherein the aDcyl is optionally substituted witii 

ftom 1 to 4 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyi, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyi, -C(=0)Ra, -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), .N(Ra)C02Rb, ^Rn, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(13) -Co^ alkyl-N(Ra)-Co-4 aIky]-Rm, 

(14) -CO-4 alkyl-O-Co^ alkyl-Rm, 
15 (15) -Qm alkyl-S-C(M alkyl-Rm, 

(16) -Co-4 alky]-C(=0)-Co-4 alkyl-Rm, 

(17) -C(=O)-O-C0-4 alkyl-Rm, or 

(18) -C(=0)N(Ra)-Co^ alkyl-Rm; 



10 



20 



25 



30 



wherein each Rm is mdependently -C3-6 cycloalkyl; aiyl selected from phenyl and 
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected fmm N, O and S; or a 5- or 6-membered 
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein 

the aiyl is optionaUy substituted with from 1 to 3 substituents each of 

which is independently halogen, -Ci^ alkyl, -CF3. -O-Cm alkyl. -OCF3, or 

-N(RaRb); 

tiie saturated heterocyclic ring is optionaUy substituted with from 1 to 3 
substituents each of which is independently -Ci^ alkyl or 0x0, and is 
additionally optionally mono-substitijted with phenyl, -(CH2)i.2-phenyl, 
-C(=0)-phenyl. -C02-phenyl, or-C02-(CH2)i-2-phenyl; and 

die heteroaromatic ring is optionally substituted witii 1 or 2 
substituents each of which is independently halogen, -Ci^ alkyl, or 0x0; 



-31- 



wo 03/035077 



PCT/GB02/047S3 



and all other variables are as originally defined above; 

or a pharmaceuticaUy acceptable salt thereof. 

5 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 



Rl is: 





X 



N 

I 

R 



8 



R 



8. 




10 



,12 



N 





R 



8 



N 



N 




^R« 







R8 



is: 



15 



20 



(1) -H, 

(2) -Ci^ alkyl, which is optionally substitated with 1 or 2 
sobstituents each of which is indq>endently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra. .C02Ra -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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20 



(6) -C(=0)-<CH2)i-2-N(RaRb), 

(7) -S02Ra 

(8) -<CH2)i-2-Rm. 

(9) -{CH2)0-2-C(=OHCH2)0-2-R'°. 

(10) -C(=O)-O-(CH2)0-2-Rm. or 

(11) -C(=0)N(Ra)-(CH2)o.2-Rin; 

RIO is -H, -OH, -CiA alky], -O-Ci^ alkyl, -N(RaRb), or -0-(CH2)l-2-Rm ; 



10 Rl2i 



IS 



(1) -H. 

(2) -Cl-4 alky], which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -0-Ci^ 
alkyl, -OCF3, -C(=0)Ra. -C02Ra, -SRa, -N(RaRb), or 

15 ■C(=0)N(RaRb), 

(3) -C(=0)Ra,- 

(4) -CX)2Ra, 

(5) -C(=0>(CH2)i.2-N(RaRb), or 

(6) -S02Ra; 



R2 is methyl; 



R3 is -H or methyl; 

25 r4 is -CM2-phenyl, wherein the phenyl is optionally substituted with fiom 1 to 3 
substituents each of which is independently fluoro, bromo, chloro. -OH, -Ci^ alkyl, 
-Cm fluoroalkyl, -O-C^ alkyl, -O-Ci^ fluoroalkyl, -(CH2)l.2-N(RaRb), .so2Ra 
-(CH2)0-2-CO2Ra. -(CH2)0-2-N(Ra)CO2Rb, -NO2. -SRa -N(RaRb) or phenyl; and ' 

30 each Ra and Rb is inctependently -H or -Ci^ alkyl; 

or a phamiaceutlcally acceptable salt thereof. 

In an aspect of this subclass, R4 is -C3l2-phenyl. wherein the phenyl is 
optionaUy substituted with fiom 1 to 3 substituents each of which is independently 
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fluoro, bromo, chloro. -OH, -Ci^ alkyl. -Cm fluoroalkyl, -O-Cm alkyl, 
fluoroalkyl, -(CH2)l-2-N(RaRb), -SO^Ra. -(CH2)0-2-CO2Ra. 
KCH2)0-2-N(Ra)CO2Rb, -NO2, or phenyl. 

S Another class of the piesent inveotion includes any compound of 

Formula (JS): 




on); 

wherein R2 is: 

(1) -Ci-6 alkyU 
10 (2) -Ci-6 alkyl substituted with -NCR^Rb), 

(3) -Cl-6 alkyl substituted with phenyl which is: 

(a) optionally substituted witfi from 1 to 4 
substituents each of which is independently halogen, -Ci^ 
alkyl, -Ci-4 haloalkyl. -O-C1-4 alkyl, -O-C1-4 haloalkyl, or 

15 -Co-6 alkyl-N(RaRb); and 

(b) optionally mono-substituted with -C I-4 alkyl 
substituted with a 5- or 6-membeted saturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from 1 or 2 N 
atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

20 wherein the heterocyclic ring is optionaUy substituted 

with from 1 to 3 substituents each of which is independently 
-Cl-6 alkyl, 0x0, or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms selected from 1 to 3 N 

. atoms, 0 or 1 0 atom, and 0 or 1 S atom; 
25 (4) -Cl^ alkyl optionally substituted with -OH and substituted with a 5- 

or 6-membered saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
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» 



10 



15 



from 1 to 4 substituwits each of which is independently -Ci^ alkyl, 
-O-Ci-6 alkyl, oxo, or ph^yl; or 
(5) -Ci^ alkyl substituted with a 5- or 6-memberBd heteroaroniatic ring 
which contains j&om 1 to 3 heteroatoms selected from 1 to 3 N atoms. 
0 or 1 0 atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substituted with from 1 to 4 substituents each of which is 
independentiy -Ci^ alkyl. -O-Ci^ alkyl, oxo. or phenyl; 

and all othra- variables arc as originally defined above; 

or a phannaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (UI) exactly as defined in the preceding 
class, except that when R2 is alkyl substituted with -N(RaRb), it is with the 
proviso that -N(RaRb) is not attached to the carbon atom in the -Ci^ alkyl group that 
is attached to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the 
carbon atom alpha to the ring nitrogen). 

20 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (HI), whereui 

R2is: 

(1) -Ci^ alkyl. 
25 (2) -(CH2)l-3-N(RaRb), 

(3) -(CH2)l-3-phenyl, wherein the phenyl is: 

(a) optionally substituted with from 1 to 3 
substituents each of which is indepaidently fluoro, chloio. 
bromo, -Ci^ alkyl, -CF3. -O-Ci^ alkyl. -O-CF3, or 

30 -(CH2)l.3-N(RaRb); and 

(b) optionally mono-substituted with 
-(CH2)l-3-saturated heterocycle which is a 5- or 6-membered 
saturated heterocyclic ring containing from 1 to 3 heteroatoms 
selected from 1 or 2 N atoms, 0 or 1 0 atoms, and 0 or 1 S 
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atoiDS, wherein the heterocyclic ring is optionally substituted 
with from 1 to 3 substituents each of which is independently 
-Ci«4 alkyl or pyridyl; 

(4) -(CH2)l-3-saturated heterocycle, wherein the -<CH2)l.3- moiety is 

5 optionally substituted with an -OH and the saturated hetenxycle is a 5- 

or 6-membeied saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 0 atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 3 substituents each of which is independentiy a -Ci^ alkyl; 

10 or 

(5) -(CH2)i.3-pyridyl; 



r3 is or methyl; 



15 R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3 

substituents each of which is independentiy fluoro, hromo, chloro, -OH, -Ci^ allcyl, 
•CiA fluoroalkyl, -O-Ci^ alkyl. -O-CiA fiuoroalkyl, -(CH2)l-2-N(RaRb), ^02Ra, 
-(CH2)0-2-CO2Ra. -(CH2)0-2"N(Ra)CO2Rb. .NO2, -SRa, -N(RaRb) or phenyl; and 

20 each Ra and Rb is independently is H or -Ci^ alkyl; 



or a phannaceutically acceptable salt thereof. 

In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is 

optionally substituted with from 1 to 3 substituents each of which is independentiy 
25 fluoro, bromo. chloro, -OH, -Ci^ alkyl, -Cm fluoroalkyl, -0-Ci^ alkyl, -O-Ci^ 
fluoit>alkyl, -(CH2)l-2-N(RaRb), -S02Ra -(CH2)0-2-CO2Ra 
-(CH2)0-2-N(Ra)CO2Rb, «N02, or phenyl. 

Another class of compounds of the present invention includes any 
30 compound of Formula (I), wherein 

Rl is -C(=0)NH-(CH2)l.2-R'^ ; and 



35 



Rk is (i) a 5- or 6-'membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independentiy selected from N, O and S, or (ii) a 5- or 6-membered 
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heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N, O and S; 

and all other variables are as originally defined above; 

5 

or a phaimaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula ® , wherein 

10 

Rl is -C(=0)NH-(CH2)l.2-R*^ ; and 

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered 
1 5 heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N,OandS; 

R2 is methyl; 

20 R3 is -H or methyl; 

* 

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with ftom 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, 
-Ci^ Huoroalkyl, -O-Ci^ alkyl, -O-Ci^ fluoroalkyl, -(CH2)l-2-N(RaRb), ^02Ra, 
25 -(CH2)0-2-CO2Ra. -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and ' 

each Ra and Rb is independently -H or -CI-4 all^l; 

or a phannaceutically acceptable salt thereof . ' 
30 111 an aspect of this subclass. R4 is -CH2-phenyl, wherein the phenyl is 

optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro. bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-Ci^ alkyl, -O-C1-4 
fluoroalkyl, -(CH2)i.2-N(RaRb), -SOaRa, -(CH2)0-2-CO2Ra, 
-(CH2)0-2-N(Ra)CO2Rb, -NO2, or phenyl. 
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It is to be understood that additional embodiments of the piesent 
invention include, but are not limited to, compounds of Formula I wheiein each of 
two or three or more of R\ r2 r3^ r4 Ra^ Rb^ rc^ Rd Rk ^^d is independently 
defined in accordance with its definition in one of the embodiments or an aspect 
5 thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

10 An aspect of the present invention is a compound selected from the 

group consisting of 

N-(2-ethoxybenzyl)-5-hydroxy-l-methyI-2-(4-methylphenyl)-6-oxo-l,6- 
dihydropyrimidine-4-carboxamide; 

15. 

NK2,3Kiimethoxybenzyl)-5-hydroxy-l-methyl-2^(4-methylphenyl)-6-oxo- 
dihydropyhmidine-4^arboxamide; 

N-(23-dimethoxybenzyl)-2-{4-[(dimethylamino)methyl]phenyl)-5-hydroxy-l- 
20 methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxamide; 

N-{4-fluorobenzyl>-2-{4-I(dimethylamino)me%l]phenyl}-5-hydroxy-l-methyl-6- 
oxo~ 1 ,6-dihydropyrimidine-4-carboxamide; 

25 N<2,3Khmethoxybenzyl>5-hydroxy-l-methyl-6-oxo-2-[4-(pytTolidin-l- 
ybnethyl)phenyl]- 1 ,6-dihydropyrimidine^-carboxamide; 

N-(4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-2-[4-(pyrroKdin^ 
1 ,6-dihydropyrimidine-4-carboxamide ; 

30 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-<)xo-2-[4-(piperidin-l-ylmethyl)phen^^ 
1 ,6-dihydropyrimidine-4-<:arboxamide; 



N-(23-Klimethoxyben2yl)-5-hydK)xy-l-metfiyl.2-[4-(mQrpholin-4-ylme%^^ 
35 oxo- 1 ,6-dihydropyrimidine-4-carboxamide; 
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N-<4-fluorobenzyl)-5-hydroxy-l-methyl-2-[4Kmoipholin^^ 
1 ,6HJihydropyrinudine-4-caiboxamide; 

5 N-<4-flu(MX)beiizyl)-5-hydroxy-l-methyl-2-{4-[(4-methyl^^ 
yI)methyl]phenyl}-6K)AO-l,6HlihydiopyrtiDi(^^ 

2-{4-I(die%lainino)me%I]phenyl}-N-(23-dimethoxyben2yl)-5-h 
6-oxo-l ,6-dihydit)pyTiiBidine-4-cartx)xainide; 

10 

2-{4-[(diethylanuno)me%l]phenyl}-N-(4-fluorobenzyl)-5-^^ 
1 ,6'^hydn)pynmidine*-4-carboxa]iiide; 

2-[(dimethylammo)(phenyl)methyl]-NK4-fluorobenzyl)-5-^^ 
IS l,6-dihyd]x>pyninidin&-4-<:aiboxaznide; 

N^4-fluorobenzyl)-2-[(4-fonnylpiperazin-l-yl){phenyl^^^ 
6-oxo-l ,6-dihydropyiiimdine-4-K:ail)oxaim 

20 N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-6-oxo-2-{phenyl[(pyridi^ 
ylmethyl)aimno]methyl }-l ,6Klihydrop)Timidine-4-carboxaraide; 

* 

2-^)eIuyl-l-[2-(dtoaethyla^uno)ethyl]-N-<4-fluoIobeIlzyl)-5-hydroxy-6-^ ■ 
dihy<kopyriinidin&4-caiboxaimde; 

25 

1- [2Kdime%]amino)ethyl]-N-(4-fluoiobenzyl)-5-hydroxy-2-(2-methylphenyl>6-ox 
1 ,6-dihydropyrin)jdine-4-carboxanude; 

N-<4-fluoix)benzyl>5-hydroxy-l-methyl-2K4-niethylphenyl)-6-oxo-1.6- 
30 dihydropyriinidine-4-caiboxaniide; 

2- *emyl-NK23-<toethoxybenzyl)-l-[2-(dimethylanjino)ethyl]-5-hydiDxy-^ 
dibydropyiiinidine-4-caiboxaini(Ie; 
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2-{4-[(4-e%lpiperazdn-l-yl)methyI]phenyl}-N-<4-fluoix)be^^^ 
6-oxo-l ,6-dihydrop)odiQidine^4-carboxaiiiide; 

N<4-fluorobenzyl>5-hydroxy-l-methyI-6^xo-2-{4-[(2-pyri 
5 yl)methyl]phenyl } -1 ,6-<Uhydn)pyriinidine-4-caiboxaniide; 

N-(4-fluorobenzyl>5-hydn)xy-l-methyl-6-oxo-l,6-dihy<topy^^ 
caiboxamide; 

10 N-(23-dimethoxybenzyl)-5-hydn)xy-l-methyl-6-oxo-l ,6-<lihydropyriinidine-4- 
caiboxamide; 

N-[4-fluorc)-2-(trifluororaethyl)benzyl]-5-hydroxy-l-methyl-6-oxo-l,^^ 
dihydropyiiniidine-4-carboxainide; 

15 

N-(3-chloro-4-methylbenzyI)-5-hydroxy-l-methyl-6^>xo4,6-dihy 
carboxamide; 

5-hydroxy-N-I(lR,2S)-2^ydroxy-23-dihydio-lH-inden-l-yl]^ 
20 methylpiperazin-l-yl)methyl]pheiiyl}-6-^xo-l,6-dihydropyriim 

N-(4-fluoxoben2yl)-5-hydroxy-2-(4-{ [(2R>2-(methoxymethyl)pyirolidin-l - 
yllmethyl )phenyl)-l-methyl-6-oxo-l ,6-dihydiopyriimdine-4K:aiboxamide; 

25 N-(4-fliiorobenzyl)-5-hydroxy-2-{4-{ [(2S>2-(niethoxymethyl)pynx)lidm-l- 
yl]iiiethyI}phenyl)-l-methyl-6-oxo-l,6-dihydropyriim 

N-(4-fluoroben2yl)-2-<4-{ [(4-fluorobenzyl)an3iiio]methyl )phenyl)-5-hydroxy-l- 
methyl'6-oxo-l ,6-dihydropyriiiiidine-4-caiboxarnide; 

30 

2-b€ai2yl-NK4-flucm)benzyl>5-hydioxy-l-(2-moipholin-4-yIe%^ 
dihydippyrimidine-4-carboxainide; 



35 



l-[2Kdimethylamino)ethyl]-N-(4-fluoroben2yl)-5-hydioxy-^xo-l,^ 
dihydn)pyriniidine-4-carboxamide; 
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N-(4-fluorobeiizyl)-5-hydroxy-6-oxo-l-(pyiiclin-3-yl^^ 
4-carboxaimde; 

5 2-beiizyl-N-<4-fluoiobeii2yl>-5-hydn)xy-^xo-l-(^^^ 
dyUiyclropyrinudiine-4-caiboxamide; 

» 

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-^oxo-l-<2-piperidin-l-yleth^^ 
dihydropyriniidine-4-carboxainide; 

10 

2-<l-bemzylpiperidin-2-yl)-N-(4-fluon)benzyl)~5-hydroxy-l^ 
dihydTopyriimdine-4-carboxainide; 

N<4-fluorobenzyl)-5-hydroxy-l-methyl-2-<l-methylpiperidin-2-^^^ 
1 S dihydropyriimdine-4-<:aTboxainide; 

2-<l-benzylpiperidin-3-yl)-N-(4-fluoroben2yl)-5-hydroxy-l-mea^^ 
dihydropyriinidine-4-caiboxainide; 

20 l-{ 3-[(dimethylamino)niethy]]benzyl } -N^4-fluorobenzyl)-5-hydix)xy-6-oxo- 1 ,6- 
dihydiopyiiiDidine-4-carboxamide; 

N-(2,3-dimethoxyben2yl)-l-[2-<dimethylainino)ethyl]-5-hydi^ 
dihydn)pyiimidine-4-carboxaniide; 

25 

N-(23-dimethoxybenzyl)-5-hydroxy-6-oxcHl-(pyridin-3-ylme%^ ,6- 
dihydropyriimdine'4-carboxaiBide; 

N4-(4-fluoroben2yl)-5-hydroxy-l-methyl-N2-(2-moipholin-4-yleto^^ 
30 dihydiopydrnidine-2,4-dicarboxamide; 

N-<4-fluorobenzyl>54iydroxy'^H)xo-l-[3-<pyiTolidin-l-yI^^ 
dihydropyriinidine-4-caiboxaimde; 
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N-(4-fluotobenzyl)-5-hydroxy-l-[3<morpholin-4-ylmethyl)be^ 
dihydiopydiiiidin&4-carboxamide; 

N-<4-fluoiobenzyl)-5-hydroxy- 1-{ 3-[(4-methylpipeimin-l-^^^ 
5 l,6-dihydropyiiniidine-4-caiboxan]ide; 

N-(4-fluoroben2yl)-5-hydroxy-6-oxo-l- { 3-[(4-pyridin-2-ylpipeiazin- 1 - 
yl)inethyl]benzyl } -1 ,6Kiihydropyrimidine-4-caiboxamide; 

10 N-(4-fluorobenzyl)-5-hydroxy-l-[2KmQiphoHn-4-ylmethyl)te ,6- 
dihydropyrin)idiiie-4-carboxainide; 

N-<4-fluorobenzyl>5-hydroxy-^-oxo-l-{2-[(4-pyridin-2-ylpiper^ 
yl)methyl]benzyl } -1 ,6-dihydropyriinidine-4-carboxaniide; 

15 

N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-6-oxo-2-pyn:olidin-2-yl-l,6- 
dihydropyriinidine-4-carboxan3ide; 

N4-(4-fluorobenzyl)-5-hydroxy-l-methyWK)xo-N2-<pyridin-2-^^ 
20 dihydropyriinidine-2,4-dicaiboxaEDide; 

NK4-fluoiX)benzyl)-5-hydn)xy-l-(2-hydn)xy-3-moipholin-4-ylpropyl^^^ 
dibydropyrimidine-4-carboxamide; 

25 NK4-fluoiobenzyl)-5-hydroxy-l-[4-(moipholin-4-yImethyl)ben^ ,6- 
dihydropyriixiidine-4-caiboxaixude; 

N-<4--fluoroben2yl)-5-hydroxy-l-methyl-2-(2-moiphoUn-4-ylethyl)-6"Oxo-l^^^ 
dihydropyrimidine-4-caiboxamide; 

30 

2K2,2-dimethoxyethyI>N-(4-fluon)benzyl>5-hydn)xy-l-methyl-^ 
dihydn)pyriinidine-4-<:axboxainide; 

2<2,3-<Khydro-lH-indol-2-yl)-N-(4-fluoiobenzyI>5-hydn)xy-l-m 
35 di hydropyiiimdine-4-carboxamide; 
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2-[2-(4-beiizoylpipeiazin-l-yl)ethyl]-NK4-fluoiobeiizyl)-5-hy(to^ 
1 >6^1ihydiopyriimdiii6-4-caTboxainide; 

5 2-[l-(N^-<limethylglycyl)piperidin-2-yl]-N-(4-fluoroben2yl^^^ 
oxo-1 ,6-dihydiopyriiiddine-4-caiboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-inethyl-2-(l-inethyI-2,3-dihydix^ 
oxo-1 ,6-dihydropyrimidine-4-carboxamide; 

10 

NK4-fluorobenzyI)-5-hydroxy-l-methyl-6K»xo-2<U,3.4-tetrahydroquinoU^^^ 
1 ,6-dihydFopyrimidine-4-caTboxaniide; 

NK4-fluorobenzyl)-5-hydroxy-l-ine%l-2Kl-methyI-l,2,3,4-tetrahydioquinoli 
15 6^jxo-l,6-cUhydrop)rriiiiidine-4-carboxanude; 

tert-butyl (2S,4R)-t-(benzyioxy)-2-(4-{ t(4-fluorobenzyl)aimiio]carbonyl}-5-hydroxy- 

1- methyl-6-oxo-l,6-dihydropyrinudin-2-yl)pynolidine-l-carboxyIate; 

20 tert-butyl (2S.4R)-2-(4-{[(4-fluorobenzyl)aiiiino]caibonyl)-5-hydroxy-l-inethyl-6- 
oxo-I,6-dihydropyriinidin-2-yl)-4-hydroxypyrrolidiiie-l-cart)oxylate; 

2- [(2S,4R).4-(benzyIoxy)pynolidin-2-yl]-N-(4-fluorobenzyl)-5-hydioxy-l-methyl^ 
oxo-l,6-dihydiopyrimidine-4-caiboxaiiude; 

25 

N-(4-fluorobenzyl>5-hydroxy-2-[(2S.4R)^hydit)xypyiiDlidin-2-yl]-l-niethyl^^ 
l,6-dihydropyriiaidine-4-caiboxainide; 

N-<4-fluoroben2yl>5.hydroxy-2-[(2S.4RH+ydrDxy-l-methylpyiToUdin-2-yi]-l- 
30 methyl-6-oxo-l,6-dihydiopyrin]idine-4-cart)oxainide; 

2-[(2S,4RH-(benzyJoxy)-l-methylpyirolidin-2-yl]-N-(4-fluorobeiizyl)-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyriinidine-4-cart>oxaniide; 



-43- 



wo 03/035077 



PCT/GB02/G4753 



2-[(2S,4R)-l-benzoyl-4-(benzyloxy)p)TroKdin-2-yl].N^ 
methyl-6-oxo-l ,6-dihydiopyriiDidine^-caiboxaiiiide; 

2-[l-(NJN-^me%Iglycjl>23-dihydroKlH-indol-2-^^^^ 
5 l-methyl-6-oxo-l ,6-dihydiopyriiiudine-4K:arboxaiiii(Ie; 

2Kl-ben2oyl"23-<fihydro-lH-indol-2'yl>N-<4-fluorobenzyl^ 
0X0-1 ,6>dihydropyriniidin6-4-carboxaiiiide; 

10 N-(4-fluorobenzyI)-5-hydiioxy-l-me%l-6-oxo-2-[l-(pyridin-2-ylc^^ 
dihydio-lH-indol-2-yl]-l,6-dihydropyriniidine-^ 

tert-butyl3<4-{[(4-fluorobenzyl)amino]carbonyl)"5-hydroxy-l-m^ 
dihydropyriinidin-2-yl)-4-methylpiperazine-l-carboxy]ate; 

15 

N-<4-fluorobOTzyl)-5-hydroxy-l-me%l-2-(4-methylmoiTpholm^^ 
dihydropyrimidin&4-caiboxaimde; 

(+)-N-(4-fluoiobenzyl)-5-hydmxy-l-me%l-2-(4-methylmar^ 
20 dihydropynmidine-4-carboxamide 

(->N-(4-fluorobenzyl)-5-hydmxy-l.methyl-2-(4-methyhiior^^ 
dihydropyrinudin&4-caTboxaimde 

25 2-(l-^thyl-23-dihydro-lH4ndol-2-yl)-NK4-fluoiobenzyl)-54iydro^^^ 
1 ,6-dihydropyiiirddiiie-4-carboxainide; 

2-(l-ben2oylpiperidin-2-yI>N-(4-fluon)benzyl)-5-hydix)xy-l-me%^ 
dihydiopyrimidine-4-carboxaiiude; 

30 

N-(4-nuorobenzyl>5-hydiioxy-l-methyl-6-oxo-2-[l-(pyria^^ 
2-yl]-l ,6-dihydropyrimidine-4-cart)oxamide; 

N-(4-nuorobenzyl)~5-hydroxy-l-me%1.2-(2-methyI-l,2.3,4-te 
35 yI)-6-oxo-l ,6-<Iihydropyrinudine-4K:arboxamide; 
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2Kl-benzoylpyiToUdin-2-yl>N-(4-fluarobenzyl)-5-hyd^^ 
dihydropyriimdine-4-caiboxamide; 

5 N-(4-fluorobenzyl)-5-hydioxy-l-methyl^xo-2-[l-^ 
2-yl]-l,6-dihydropyriiiiid]ne-4-caiboAaiiude; 

N-(4-fluorobenzyl)-54iydroxy-l-methyl>2-(l-me%l^ 
dihydropyrinudine-4-caiboxanude; 

10 

2-[(2S,4R)-4-(benzyloxy>l-<pyridin-2-ylcaibonyl)pym>U 
fluQrobenzyl)-5-hydix)xy-l-methyl^K)Xo-l,6-dihydropyrimidine-^ 

2-[l-(dimethylaimno)-2^phenylethyl]-N-(4-fluorobenzyl>^ 
15 1 ,6-dihydropyrimidine-4-caiboxaniide; 

2-[(2S,4R)-l-ben2oyl-4-hydroxypym)lidin-2-yl]-N^^ 
methyl-6K)xo-l ,6-dihydropyrimidine-4-carboxamide; 

20 NK4-fluoK)be^lzyl)-5--hyd^)xy-2^(^isobuty^23-dihyd^o-m^^ 
oxo-1 ,6Klihydropyriinidine-4-cari>oxamide; 

N-(4-fluorobenzyl).5-hydroxy-2Kl-isopropyl.23-dmydro-lH-indol-^^^^ 
oxo-l ,6-dihydropyrimidine-4-carboxamide; 

25 

2-[l-(NJ^Hlimethylglycyl)pyrrolidm-2-yl]-N-(4-fl^^ 
oxo-l,6Klihydropyriinidine-4-carboxainide; 

2-{ l-[(6-bromopyridin-2-yl)carbonyl]pyirolidin-2-yl }-N-(4-fluon)ben2yl)-5-hydrDxy- 
30 l-methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxainide; 

N-(4-fluoit)benzyl)-5-hydioxy-l-methyI-2Kl-me%lpiperazin-2-^^ 
dihydropyrimidin6-4-ca]i>oxamide; 
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2-<l-benzoyl-4-methylpipera2in-2-yl)-N-{4-fluoroben2yl)"54iydroxy-l 
1 ,6-dihydropyriiiiidine-4-^aiboxamide; 

N-<4-fluoioben2yl>5-hydroxy-l-methyl-6-oxo-2-[l-{pyridin-2-^^^ 
S tetrahydioquinolm-2-yI]-l ,6-dihydropyxiinidine-4-caitK>xaim 

2-(l-acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl>5-hydroxy-l-m 
dihydropyrimidine-4-carboxaiiiide; 

10 2-[ l-(cyclopropylcaibonyl)pyrroUdm-2-yl]-N-(4-£Iuorobeii^ -methyl-6- 
oxo-1 ,6-dihydropyriimdine-4-carboxainide; 

N-<4-fluorobenzyl)-5-hydroxy-l-methyl-2-[l-(methylsuIfonyl)^ 
1 ,6-dihydn>pyriinidine-4-cail30xaimde; 

15 

N-(4-fluon>beiizyl>5-hydroxy-l-methyl-2-{l-[(4-methylmoipholin-3- 
yl)caibonyl]pyiTolidin~2-yl)-6-oxo-l,6-dihydropyrimidine-4-carto 

2-(l ,4-<IiiBethylpiperazin-2-yI)-N-<4-fluorobenz^^ ,6- 
20 dihydix)pyriiDidine-4-cart)Oxamide; 

N-<4-fluorobeTizyl)"5-hydn)xy-l-methyl-6H)xo-2-[l-(pyridin-3-ylca^ 
2-yl]-l ,6-<lihydropyiimidine-4-carboxanMde; 

25 2-[(2S,4R)-l-acetyl-4-(benzyloxy)pyn-olidin-2-yl]-N-(4-fluon)benzy^ 
inethyl"6-oxo-l ,6-dihydropyriinidine-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-2-(l -isonicotiiioylpyrrolidin-2-yl)-l-methyl-6-oxo-l ,6- 
dihydropyiimidine-4-caiboxainide; 

30 

2-{ l-[(ethylamiiio)carboiiyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydxDxy-l-methyl- 
6-oxo-l,6-dihydropyiimidine-4-caitx)xa^ 

N-(4-fluorobeiizyl)-54iydroxy-l-inethyl-2-{l-[(l-methyl-lH-imidazol-2- 
35 yl)carbonyl]pyrrolidin-2-yl }-6-oxo-l ,&^hydropyriniidine-4-carboxajnide; 
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2-[(2S.4R>l-acetyl-4-hy<Irox)pyrrolidin-2-y]]-N^ 
methyl-6-oxo-l ,6KiihydiDpyriinidine-4K;artK}xam 

5 2-[l-(anmnocaitx)nyl)pyiToUdin-2-yl].N-(4-£luorote 
1 ,6-dihydropyrimidine-4-<:aiboxamide; 

2-(4^thyl-l-methylpiperazin-2-yl>N-(4-fluoroben^^ 
1 ,6-dihydropyninidiDe-4-<:arboxaiiiide; 

10 

N-(4-fluorobenzyl)-5-hydtDxy-l-methyI-2-{l-[(l-oxidopyridin-2- 
yI)carbonyl]pyrrolidin-2-yl}-6-oxo-l,6-dihydropyrinHdine-4-cart)^ 

N-<4-fluorobenzyl)-54iydroxy4-methyl-6-oxo-2-[l-(pyia2in-2-ylcaibonyl)^ 
15 2-yI]-l,6-dihydropyriinidine-4-carboxaiiiide; 

2-[(4R>3-acetyl-13-thiazoHdin^yl]-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo- 
1 ,6-dihydropyriimdine-4-carboAaimde; 

20 NK4-fluorobenzyl)-54iydroxy-l-methyl-2-(l-methyl-4-(raethyIsulfonyl^^^^ 
yl]-6-oxo-l ,6H]ihydropyniDidine-4-caiboxaimde; 

N-(4-fluorobenzyl)-5-hydix)xy-l-methyl-2-(4-methylthiomoipholin-3-yl)-6K)xo-l,6^ 
dihydropyrimidine-4-carboxainide; 

25 

N-[4-fluoro-2KniethyIsulfonyl)benzy]]-5*ydroxy-l-methy]-6-oxo-2-[l-(py^ 
ylcaibonyl)pynoKdin-2-yI]-1.6-dihydropyrimidm&-4-caiboxaiiude^ 

2Kl-acetylpynD]idin-2-yl)-N-[4-fluoro-2-(methylsuIfonyI)benzyl]-5-hydro^ 
30 methyl-6K)xo-l,6-<iihydropyriniidine-4K:arboxan)ide; 

2K3-acetyl-13-thia2oBdin-2-yl)-N-<4-flu<m)benzyl>5-hydroxy-l-me%I-^^ 
dihydropynjaiidine-4-carboxaiiiide; 
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2-[l-(acetylamino)-l-methylethyl]-N-(4-fluoix)benzyl^^^ 
1 ,6-dihydropyniDidme-4-€arboxaimde; 

2-(l-acetylpyiTolidin-2-y])-N-(2-^thoxybeiizyl)-5-hydrox^^ 
5 dihydiopyTiimdme-4<atix)xainide; 

2-(4-acetyl-l-methylpiperazm-2-yl>N-<4-fluorobenzyl>^^ 
1 ,6-dihydropyrimidine-4-carboxainide; 

10 NK4-fluQrobenzyl)-5-hydroxy-l-methyl-2-[l-me%l-4-(pyrazm 
ylcart)onyl)pipeia2in-2-yi]-6K)xo-l,6-dihydropyrijni 

2-(l-acetylpynoUdin-2-yl)-5-hydroxy-l-me%l-N-[2Kme&^^ 
dihydropyriniidine-4-carboxaiiude; 

15 

N-(4-fluoTobenzyl)-5-hydroxy-2-{ l-[(lH-imida2ol-5-ylcarbony])amino]-l - 
methyIethyl}-l-methyl-6-oxo-l,6-dihydiopyrimidine-4^ 

2-tl-benzoyl-4-(pyrazin-2-y]carbonyl)pipera2in-2-yI]-N-(4-fluorote 
20 l-methyl-6-oxo-l ,6Klihydropyriiriidine-4-carboxamide; 

2-(4-benzoyl-l-methylpiperazin-2-yl)-NK4-fluoiobenzy^ 
1 ,6-dibydTOpyritnidine-4-caiboxamide; 

25 2-[4-(ben2yloxy)-l-(pymin-2-ylcaibonyl)pynolidin-2-yl]-N-(4-fluo^^^ 
hydroxy- l-methyl-6-oxo-l ,6-dihydropyriimdine-4-carboxainide ; 

2-(l-acelylpyiTOlidin-2-yl>N-(23-dimethoxybenzyl^^^ 
dihydiopynmidine-4-carboxainide; 

30 

2-(l-acetylpyn'olidin-2-yl)-5-hydroxy-NK2-methoxybenzyl>l-m^ 
dihydropynnudine-4-carboxainide; 

Nl-[H4-{ [(4-fluorobenzyl)ainiiio]carbonyl }-5-hydioxy-l-me%I-6-oxo^ 
35 dihydiopyiin]jdin-2-yl)-l-methylethyl]-N2J^2Kto 
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2-(l-acetylpyirolidin-2-yI>N-[2-(dimethylaimno)beiizyl]-5-hyd^ 
1 ,6-dihydJX)pyrirnidine-4-carboxaiiiide; 

5 2-[(2S)-l-acetylpyrroUdin-2-yI]-N"(4-fluoxobenzyl>^^ 
dihydropyiiimdine-4-caiboxamide; 

NK4-fluorobeiizyl)-5-hydroxy-2-[4-hydroxy-l-(pyiazin-2-yIca^ 
1 -methyl-6-oxo- 1 ,6-dihydropyTiimduie-4-caiboxamide; 

10 

N-[l-(4- { [(4-fluorobenzyl)ainino]carbonyI } -5-hydroxy-l-methyl^ 
dihydropyriTmdin-2-yl)-l.methylethyl]imidazo[2,l-b] 

2-[(2S,4S)-l-acetyl-4-fluoxopynolidin-2-yl]-N-<4-fluoiDbenz^^ 
1 5 6-0X0-1 ,6-dihydropyrinudine-4-<5arboxainide; 

N-(4-fluoroben2yl>5-hydroxy-l-me%l-2-{l-methyM-[(l-met^^^ 
yl)carbonyl]piperazin-2-yl }-6-oxo-l ,6-dihydxopyriinidine-4K:arboxainide; 

20 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(l-inethyl-l-{[(5-methyl-13,4-oxadi^^ 
2-yl)carbonyI]ainino}ethyl)-6-oxo-l,6-dihydropyrimidine-4-carb^ 

Nl-{ l-[4-({ [4-fluoro-2-(methylsulfonyl)ben2yl]amino)carbonyl)-5-hyd^ 

methyl-6-oxo-l,6-Klihydropyrimidin-2-yl]-l-methylethyl}-N2^2-- 
25 dimethylethanediamide; 

2-(4-acetyl-l^Kiimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-me% 
oxo- 1 ,6-dihydropyriiiiidin&4-carboxamide; 

30 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-€-oxo-2-[l-(pyriinidin^^ 
ylcarboDyI)pyn^olidin-2-yl]-l,6-dihydropyrimidine-4-cait)oxanu 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6K)xo-2-[l-(pyrimidin^ 
ylcaibonyl)pyra)bdm-2-yl]-l,6-dihydiX)pyrimidme^ 

35 

-49- 



wo 03/035077 



PCT/GB02/04753 



N-(4-fluoiobenzyl)-5-hydroxy-l-methyl-2-{l-me%l-l-[(m"pyraM^ 
ylcarbonyl)amiHo]elhyl)-6K)XO-l,6-dihydropyriimdiiie-^^ 

2-[(2R,4R>l-acetyl-4-methoxypynt)lidm-2-yl]-N-<4-fluoro 
5 inethyl-6-oxo-l ,6-dihydiopyriinidine-4-cart)oxaimde; 

2-{ l-[(dimethylamino)(oxo)acetyl]pyirolidin-2-yl }-N'<4-fluoroben2^ 
methyl-6-oxo-l ,6-dihydropyritnidinM-caiboxaimde; 

10 N-{ l-I4-({ [4-fluoiD-2-(methylsulfonyl)ben2ryl]ainino}caji)onyl)-5-h^ 
6-oxo-l ,6-dihydropyiimidin-2-yl]-l-methylethyl }imid^ 

carboxamide; 

2-[(2R,4R)-l-benzoyl-4-methoxypym)Iidin-2-yl]-N><4-fluorobeM^ 
15 inethyl-6-oxo-l,6-dihydropyriniidine-4^ 

N-(4-fluorobeiizyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-l-methy^ 
methyl-6-oxo-l ,6-<iihydropyriinidine-4-carboxainide; 

20 2-[l,2-dimethyl-4-(methyIsulfonyl)piperazin-2"yI]-N^^ 
methyl-6-oxo-l ,6-dihydropyriimdine-4-carboxaiiiide; 

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4^methoxy-l-methylpyn^oh 
methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxaiiiide; 

25 

N-(4-fluon)beii2yl>5-hydroxy-l-methyl-2-{l-[(methylsu^^ 
yl }-6-oxo-l,6-dihydiX)pyriinidine-4-caiboxamide; 

2-[(2S>l-acetyl-4,4KlifluoropyrTolidin-2-yl]-N-(4-fluoix)ben2yl>5-hy^ 
30 6-oxo-l ,6-dihydn)pyriinidiTie-4-carboxamide; 

2-[(2R,4R)-l-acetyl-4-ethoxypyrroUdiii-2-yl]-NK4-fluorobenzyl) 
melhyl-6-oxo-l ,6-dihydn)pyriimdine4-carboxaim 
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2-[(2SH.4HliflucOT).l-methyIpynDlidin-2-yI]-N-(4-fluorobeiuvl>5-hy^^^ 
methyl-6-oxo-l .6Kiihydropyriimdine-4-caiboxainide; 

NK2.3-dimethoxybenzyl>5-hydiDxy-l-methyl-6^xo-2-[l-(pyrida2in-3. 
5 ylcarbonyI)pym>lidin-2-ylM .6-dihydropyriimdine-4-carboxaiiiide; 

NK4-flucm)benzyl>5-hydroxy-l-methyI-2-(l-methyl-l-{[inoiphoUn-4- 
yl(oxo)acetyI]aiiMo}ethylH-oxo-l,6^ydropyrimidin6-tK:aito^ 

10 2-{(2R.4R)-l-[(dimethylaDMno)(oxo)acetyl]^inethoxypyiTolidin-2-yl}-N-(^ 
fluorobenzyl)-5-hydroxy-I-me%l-6-oxo-1.6-dihydropyriniidme^a^^ 

2-[(2SH.4-difluoro-l-(pyrazin-2-ylcartxmyl)pyrrolidin-2-yl]-N-(4-fluoro 
hydroxy-l-methyl-6K>xo-1.6-dihydropyriinidine^Karboxamide- 

15 

N-(4-fluQrobenzyl)-5-hydroxy-l-methyi-2-{(2S,4S)-l-methyl-4- 

[(inethylsulfonyl)amino]pyrrolidin-2-yl 1-6-oxo-l ,6-dihydropyrimicline-4- 
carboxamide; 



2-{l-[(dimethylaimno)su]fonyI]pynoUdin-2-yl}-N<4-fluoiobeii2yl>5-hyto^ 
methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxainide; 

2-{(2R,4R)-4-€thoxy-l-[(niethylaimno)(oxo)acetyl]pyiTOlidin-2-yl}-N-(4- 
fluoroben2yl^54lyd^>xy-l-me%I-6H>xo-1.6HUhyd^opyri^lidine-^^boxam 

2-[{2S)-4.4-difluoro-l-(pyridazin-3-ylcarbonyl)pynDlidiiH2-yIl-N-(4-^^ 
hydroxy-l-methyl-6K)xo-l,6Kiihydropyriniidine-4-carix)xaniide; 

2-[(2S)-4.4-difluoro-l-(pyridm-2-ylcaibonyl)pynDBdin-2-yl]-NK^^ 
hydroxy-l-inethyl-6K)xo-1.6<Uhydropyrimidine-4-carboxamide; 

2-{(2S^l-((dimethylainino)(oxo)acetyl]-4,4^fluoropynolidin-2-y]}-N-(4- 
fluoioben2yl>5-hydroxy-l-methy]-6-oxo-1.6-dihydropyiiinidine^ai^^ 
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N-(4-fluQrobenzyl>5-hydroxy-l-meth)i-2-{l-[morphoUn-4-yl(^^ 
2.yl}.6-oxo-l ,6-dihydropyriimdin&-4-carboxaiiiide; 

2-{(2S)-l-[(dimethylammo)(oxo)acetyl]pym)bdin-2-yl}-N-<^ 
5 hydroxy- 1 -methyl-6-oxo- 1 ,6-dihydropyiiinidine^-caiboxajtnide; 

2-{ (2S)-l-[(diinethylamino)(oxo)acetyl]pyrrolidin-2-yl } -N-(4-fluoio-2- 
methoxybenzyl>5-hydioxy-l-methyl-6-oxo-l,6-dihydropyriim 

10 Nl-[lK4-{[(4-fluorobenzyl)amino]cait>onyll-5-hydroxy-l-methyl-^ 
dihydiX)pyiimjdin-2-yl>l-methylethyl]-NlJ^2J^2-^ 

2-[{2Sy l-acetylpynolidin-2-yl]-N-<4-fluoro-2-methoxyben2yl)-5-hy -mefliyl- 
6-oxo-l ,6-dihydropyrimidiiie-4-carboxamide; 

15 

N-{4-fluorobenzyl)-2-[(2S,4S>4-fluoro-l-methyIpyrrolidin-2-yl]-5-h^ 
6-oxo-l ,6-dihydix)pyriinidine-4-<:arboxamide; 

2-{(2S,4S)-l-[(dimethylainino)(oxo)acetyl]-4-fluoropyrrolidin-^^^ 
20 fluorobenzyl>5-hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidm 

Nl-[l-(4-{ [(3-^hloro-4-fluoroben2yl)anMno]carbonyl j-S-hydroxy-l-methyW 
1 ,6-dihydropyrimidin-2-yl)- l-methylethyl]-N2 JJ2-dimethylethanediainide; 

25 and phannaceudcally acceptable salts thereof. 

Another aspect of the present invention is a compound selected from 
the group consisting of: 

30 N-(4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-2-[l-(pyra2in-2-ylcaibon 
2-yl]-l ,6-dihydropyrimidine-4-carix)xamide; 

2-[(2S,4R)-l-ben2oyl-4-hydroxypyrroUdin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l- 
methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxamide; 

35 
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N-(4-fluorobeii2yl>5-hydioxy-l-methyl-2-{l-[(l-oxidopyridiii-2- 
yl)carbonyl]pyiiolidn-2-yl}-6K)xo-1.6-dihydropyiinridmM-^ 

2-(l-acetylpyiToIidin-2-yl>N-(4-fluorobenzyl)-5-hydn)xy-l-methyl-6-oxo-l,6- 
5 dihydropyiiiiiidine-4-carboxaiiiide; 

2-((2S,4R)-4Kbenzyloxy>l-(pyridin-2-ylcarbonyl)pyiTolidin-2-ylJ-N^ 
fluorobenzyl)-5-4iydioxy-l-methyi^xc)-l,6Hlihydiopyrinudme-JKa^ 

10 N-(4-fluorobeii2yI>5-hydroxy-l-metfayl-2H4-niethylmoipholiii-3-yl)^ 
dihydropyriii)idine-4-carboxainide; 

(+).N-(4-fluoroben2yl)-5-hydn>xy-l-niethyI-2K4-methylmo^^^^ 
dihydropyxiiiudine-4-carboxamide 

15 

{-)-N-(4-fluorobenzyl^5-hydroxy-l-methyl-2-(4-me%lmoipholin-3-^^ 
dihydFopyrimidine-4-catboxanude 

N-(4-fluoiobenzyl>5-hydroxy-l-methyi-6-oxo-2-[l-(pyridin-2-ylcarbonyl)p^^^ 
20 2-yl]-l,6-dihydiopyriinidine-4-caiboxaniide; 

NK4-nuoiiobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-(pyridin-2-ylcaibonyl>lA3,4- 
tetrahydroquinolin-2-yI]-l,6-dahydiDpyrimidine-4-carboxainide; 

25 2-[(2S,4R)-l-benzoyl-4-(benzyloxy)pyno]idin-2-yI]-NK4-fluorobenzyl)-5-h 
methyl-6-oxo-l ,6-dihydropyriinidine-4-carboxainide; 

2-[(2S,4R>l-acetyl-4-(beiizyloxy)pynx)lidin-2-yl]-N-(4-fluoiobenzyl>5-hydro^ 
methyl-6-oxo-l,6-dihydropyrimidine-4-caiboxaiiiide; 

30 

N-(4-fluoroben2yl>5-hydroxy-l-meUiyl-6^xo-2-[l-(pyridin-3-ylcaibonyI^^ 
2-yl]-l,6-dihydropyriniidine-4-carboxamide; 

NK4-fluorobenzyl)-5-hydroxy-2Kl-isonicotinoylpyiToUdin-2-yl)-l-me^^^ 
35 dihydropyrinudine-4-carboxainide; 
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2-(l,4-dimethylpiperazin-2-yl)-NK4-fluon)ben2yl)-5-hyd^ 
dihydn)pyrimidine'4-carboxamicle; 

5 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{ l-'[(l-methyHH-iinidazol-2- 
yl)caibonyl]pyrrolidin"2-yl ) -6-oxo-l ,6-<]ihydropyrii]udine-4-caitK>xanude; 

m 

2-(l-benzoyIpyrroUdin-2-yl)-N-(4-fluoroben2yl)-5-hydroxy-l-methyl 
dihydropyriinidine-4-carboxaiiude; 

10 

N-(4-fluoioben2yl)-5-hydn)xy-l-methyl-2-[l-(methylsulfonyl)^ 
l,6-dihydropyriinidine-4-caiboxaxmde; 

2-[(4R)-3-acetyl-13-thiazolidin-4-yl]-N-(4-fluorobenzyl>5-hydroxy-l-m 
15 1 ,6-dihydropyiimidine-4-carboxaiiiide; 

2-{ l-[(ethylainino)caibonyl]pyiTolidin-2-yl }-N-(4-fluon)benzy^^^^ 
6-oxo- 1 ,6-dihydropyrimidine-4-carboxainide; 

20 2-(4-ethyI-l-methylpipera2in-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-meA^ 
1 ,6-dihydit)pyricDddine-4-carboxainide; 

2-[(2S,4R>4-(benzyloxy)4-methyIpyiTolidin-2-yl]-N-(4-fl^ 
methyl-^<)xo-l,6-dihydropyriiiudine-4-carboxanMde; 

25 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-^-oxo-2-[l-(pyridin-2-ylcarto 
dihydro-lH4ndol-2-yl]-l,6-dihydropyriniidine-4-caiboxam 

N-(4-£luon)ben2yl)-5-4iydroxy-l-jnethyl-2-<l-methyl-l,23,4-tet^ 
30 6-oxo-l,6-dihydiopyriiiudine-4-carboxamide; 

NK4-fluoiobenzyl>5-hydroxy-l-methyl-2-(2-methyl-l,23,44eti^ 
yl)-6-oxo-l ,6-d]hydiopyiiiDidine-4-carboxainide; 
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2-[l-(dimethylamino>2-phenylethyI]-N-<4-fluoix)ben^ 
1 ,6-dihydiopyri]mdine-4-carboxainide; 

2-[(diinethylamino)(phenyl)methy]]-NK4-fluon)benzyl)-5-hyd^^ 
S l,6-<fihydn>pyrinudine-4-caiboxainide; 

N-(23-diinethoxybenzyl)-5-hydn)xy-l-methyl-2-[4-(m 
oxo-l,6-dihydropyrimidine-4-carboxainide; 

10 and phannaceutically acceptable salts thereof. 

Other embodiments of the present invention include the following: 

(a) A pharmaceutical composition comprising a compound of 
Formula (I) and a phannaceutically acceptable carrier. 

(b) A pharmaceutical composition which comprises the product 
15 prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(I) and a phaimaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HIV infection/AIDS treatment 
agent selected from the group consisting of HTV/AIDS antiviral agents, 

20 immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HTV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HTV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 
nucleoside HIV reverse transcriptase inhibitors. 

25 (e) A combination useful for inhibiting HTV integrase, for treating 

or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 
from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and 

30 anti-infective agents. 

(f) The combination of (e), wherein the fflV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV 
reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Fbimula (I). 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (I). 

(i) The method of (h), wherein the compound of Formula Q) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HTV protease inhibitors, non- 
10 nucleoside HTV reverse transcriptase inhibitors, and nucleoside HTV reverse 

transcriptase inhibitors. 

()) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 
15 (k) The method of wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 



20 thereof which comprises administering to the subject the phannaceutical composition 
of (a), 0>)» (c) or (d) or the combination of (e) or (f). 



invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 
30 preparation of a medicament for (a) inhibiting HIV protease, (b) preventing or 
treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 



0) 



A method of inhitMting HIV integrase in a subject in need 



25 
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Additional embodiments of tfie invention include the phannaceutical 
compositions, combinations and methods set forth in (aHn) above and the uses set 
forth in the preceding paragraph, wherdn the compound of the present invention 
employed therein is a compound of one of die embodunents, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
die compound may optionally be used in the form of a phaimaceutically acceptable 
salt. 

As used herein, the tem Xi-6 alkyl" (or '^Ci-Ce alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 

10 tiie hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and metiiyl. "C1.4 alkyl" means n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. 

The term "Cq" as employed in expressions such as "Cq^ alkyl" means 
a direct covalent bond. For example, when Rl in Compound I is -Co-6 alkyl-O-Co-6 

15 alkyl^Rk tiien Rl is -O-Rk when botii alkyl groups are Cq alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent tiiercto are connected directiy by a bond For 

example, the compound of Formula (11) has T as a subsdtuent at the 2- 
position of the pyiimidinone ring, wherein s is an integer equal to zero, 1 or 2. When 

20 s is zero, the substituent has the following structure: T 

The term "-Ci-g alkyl-" refers to a Ci to Ce linear or branched alkyl 
group as just defined which is bivalent. It can alternatively be refored to as "Ci_6 
alkylene" or "Ci-6 alkanediyl". A class of alkylenes of particular mterest with respect 
to the invention is -(CH2)l-6-, and sub-classes of particular int^est include -(CH2)l- 

25 4-, -(CH2)l-3-, -(CH2)l-2-. and -CH2-. 

The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means Unear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
praitynyl isomers as weU as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl, 
and ediynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an analogous 

30 meaning. 

The term "C3-8 cycloalkyl" (or "C3-C8 cycloalkyl") means a cyclic 
ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl, 
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cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl). The terms "C3-7 
cycloalkyl", cycloalkyi", "C5-7 cycloalkyr' and the lilce have analogous 
meanings. 

The term "C3-7 azacycloalkyr (or "C3-C7 azacycloalkyr') means a 
5 saturated cyclic ting consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, pipecidinyl, or azepanyl). 

The term '"halogen" (or **halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

Tlie term "Ci-g haloalkyl" (which may alternatively be referred to as 
10 "C1-C6 haloalkyl" or "halogenated C1-C6 alkyl") means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "C1-4 haloalkyl" has an analogous meaning. The term "Ci-g fluoroalkyl" has 

an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2,2- 

15 trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyl") as used herein refers to (i) a C3 to Cg monocyclic, saturated or 
unsaturated ring, (ii) a C7 to C12 Wcyclic ring system, or (iii) a Cn to Cig tricyclic 

ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 

20 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 

attached to the rest of the molecule at any carbon atom which results in a stable 

compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generaUy refers to a C7 to Cio bicyclic ring system 

in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
25 shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic 
carbocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
Representative examples of this subset include the following: 



30 
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The term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systen^, wherein the individual caibocyclic rings in the polyring systems are fused or 
attached to each other via a single bond. Suitable aiyl groups include phenyl, 
S naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to S-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 
membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 

10 fused to the other ring or rings and each ring is saturated or unsaturated, and the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains one or mote 
heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 heteroatoms) selected from 
N, O and S and a balance of carbon atoms (the monocylic ring typically contains at 
least one carbon atom and the ring systems typically contain at least two carbon 

15 atoms); and wherein any one or more of the nitrogen and sulfur heteroatoms is 

optionally be oxidized, and any one or more of the nitrogen heteroatoms is optionally 
quateridzed. The heterocyclic ring may be attached at any heteroatom or carbon atom, 
provided that attachment results in the creation of a stable structure. When the 
heterocyclic ring has substituents, it is understood that the substituents may be 

20 attached to any atom in the ring, whether a heteroatom or a carbon atom, provided that 
a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
"saturated heterocyclic" generally refers to a heterocycle as defined above in which 
the entire ring system (whether mono- or poly-cyclic) is saturated. The term 

25 "saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, 
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 

30 tetrahydrofiiranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
"heteroaromatic" (alternatively "heteroaryl") generally refers to a heterocycle as 
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defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The term 'Tieteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of caibon atoms and one or more 
heteroatoms selected from O and Representative examples of heteroaromatic 

5 rings include pyridyl, pyrroly), pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or 
thiophenyl). thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl. oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 

10 quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinoHnyl, quinolinyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobmzofuranyl, 2,3-dihydroben2o- 

1,4-dioxinyl i^i.e., ^^O^ J, imidazo(2,l-b)(13)thiazole, V^i.e., ^ J. and 

benzo-l,3-dioxolyl (i.e., ). In certain contexts herein, O-o^ is 

alternatively referred to as phenyl having as a substituent methylenedioxy attached to 
15 two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 

Unless expressly stated to the contrary, an '^ansaturated" ring is a 
20 partially or fully unsaturated ring. For example, an '^insaturated monocyclic Ce 

caibocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
inclusive. For example, a heterocycle described as containing from **1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

25 When any variable (e.g., Ra, Rb, Rc, Rk, etc.) occurs more than one 

time in any constituent or in Formula I or in any other fomaula depicting and 
describing compounds of the invention, its definition on each occunence is 
independent of its definition at every other occurrence. Also, combinations of 
substituents and/or variables are permissible only if such combinations result in stable 

30 compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ..,") includes mono- and poly-substitution by a named 
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substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

The compounds of the present invention may have asymmetric centers 
and may occur, except when specifically noted, as mixtures of stereoisomers or as 
5 individual diastereomers, or enantiomeis. with all isomeric forais being included in 
the present invention. 

The N-substituted hydroxypyiimidinone compounds of the present 
invention may also occur as tautomers thereof. It is understood that the present 
invention includes all tautomers of the hydroxypyrimidinone compounds of FbnnuJa 
10 I, both singly and in mixtures. 

The compounds of the present invention are useful in the inhibition of 
HIV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 

15 onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of states of HIV infection: AIDS, ARC 
(AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 

20 transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

The compounds of this invention are useful in the preparation and 
execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 

25 screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining the binding site of other 
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 

30 for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, Ai. et al.. J. Virol 1996, 70: 1424-1432, for 
recombinant integrase, except that (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 2.5 mM MgCh using 0.5 to 5 nM of a 3' FITC labeled target DNA 

35 substrate as described in WO 02/30930 and (iii) strand transfer pixxiucts are detected 
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using an alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent 
alkaline phosphatase substrate. Representative compounds (e.g., the compounds set 
forth in Table 1 below) tested in the integrase assay demonstrated ICso's of about S 

micromolar or less. 

5 Further description on conducting the assay using preassembled 

complexes is found in Hazuda et al., J. Virol 1997. 71: 7005-701 1; Hazuda et al.. 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al.. Science 2000, 287 : 
646-650. 

Certain compounds representative of the present invention have also 

10 been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells, 

conducted in accordance with Vacca, J JP. et al., Proc. Natl Acad. ScL USA 1994, 91 : 
4096. These compounds demonstrated ICps's of about 20 micromolar or less. 

The compounds of the present invention may be administered in the 
form of phaimaceutically acceptable salts. The term **phannaceutically acceptable 

IS salt" refers to a salt which possesses the effectiveness of the parent compound and 
which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise 
deleterious to the recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 

20 acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 
compounds of the invention cany an acidic moiety, suitable pharmaceutically 
acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic hgands such as quaternary ammonium salts. Also, in the case of an 

25 add (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 
be employed to modify the solubility or hydrolysis characteristics of the conqiound. 

For the purpose of preventing or treating HIV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 

30 intramuscular, intrasteraal injection or infusion techniques), by inhalation spray, or 
rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
phaimaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 

35 compound) in reference to a compound of the invention mean providing the 
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compound or a prodrug of the compound to the individual in need of treatment 
When a compound of the invention or a prodrug thereof is provided in combination 
with one or moxe other active agents (e.g.. antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each undeistood to include 
5 concurrent and sequential provision of the compound or ptodnig and other agents. 

As used herein, the term "composition" is intended to encompass a 
product comprising the specified ingredients in the specified amounts, as well as any 
product which results, direcfly or indirectiy, from combining the specified ingredients 
in the specified amounts. 

^ ^ By "pharaiaceutically acceptable" is meant that die ingredients of flie 

pharmaceutical composition must be compatible with each other and not deleterious 
to the recipient thereof. 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an aninnial, preferably a mammal, most preferably a human, who has 

15 been the object of treatment, observation or experiment. 

The term "therapeutically effective amount" as used herein means that 
amount of active compound or pharmaceutical agent that elicits die biological or 
medicinal response in a tissue, system, animal or human tiiat is being sought by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 

20 of die symptoms of the disease being treated. When the active compound (i.e., active 
ingredient) is administered as the salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in die form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 

25 preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
suppositories. These compositions can be prepared by methods and contain 
excipients which arc well known in the art. Suitable metiiods and ingredients are 
described in Remington's Pharmaceutical Sciences . 18**" edition, edited by A. R. 
Gennaro, Mack PubUshing Co., 1990, which is herein incorporated by reference in its 

30 entirety. 

The compounds of tiiis invention can be administered orally in a 
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight per day 
in a single dose or in divided doses. One preferred dosage range is 0.01 to 500 mg/kg 
body weight per day orally in a single dose or in divided doses. Another preferred 
35 dosage range is 0.1 to 100 rag/kg body weight per day orally in single or divided 
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doses. For oral administration, the compositions can be provided in the fonn of 
tablets or capsule$ containing 1.0 to SOO milligrams of the active ingredient, 
particularly 1, 5, 10, 15, 20, 25, 50, 75, 100. 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
5 the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
10 particular condition, and the host undergoing therapy. 



integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or 
15 post-exposure, in combination with effective amounts of one or more of the 

HTV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 
HTV infection or AIDS. Suitable antiviral agents include those hsted in the following 



As noted above, the present invention is also directed to use of the HTV 



Table: 



20 



ANTIVIRALS 



Drug Name 



Manufacturer 
(Tradename and/or 
Ix)cation) 



Indication (Activity) 



abacavir 
GW 1592 
1592U89 



Glaxo Welcome 
(ZIAGHN®) 



HIV infection, ADDS, ARC 
(nRTI) 



abacavir + lamivudine + 
zidovudine 



GlaxoSmithKline 
(TEUZIVIR®) 



fflV infection, AIDS. ARC 
(nnRTO 



acemannan 



Cairington Labs 
(Irving, TX) 



ARC 



ACR 126443 



Achillion Pharm. 



mv infections, ADDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 



acyclovir 



Burroughs Wellcome 
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AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 

amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ajisamydn 
LM427 

antibody which neutralizes 
pH labile alpha aberrant 
Interferon 

AR177 

atazanavir (BMS 232632) 

bela-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549, S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 



Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 

AnorMed 

Glaxo Wellcome 
(AGENERASE®) 

Adria Laboratories 
(DubUn. OH) 
Erbamont 
(Stamford, CT) 

Advanced Biotherapy 
Concepts (Rockville, 
MD) 

Aronex Pharm 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Warner-Lambert 
Gilead Science 

AJI Pharma USA 



HIV infection. AIDS. ARC 

HIV infection, AIDS, ARC 

mV infection, AIDS, ARC 
(RTD 

ARC, PGL, HIV positive. 
AIDS 

Kaposils sarcoma, HIV, in 
combination w/Retrovir 

HIV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

mV infection, AIDS, 
ARC(PD 



ARC 



AIDS, ARC 

HIV infection, AIDS, ARC 

mV infection, AIDS. ARC 
(PO 

AIDS-associated diseases 

mV infection, AIDS, 
ARC (PI) 

mV infection, AIDS, 
ARC (PI) 

mV infection, AIDS, 
ARC (nnRTI) 

fflV-l infection 

CMV retinitis, herpes, 
papillomavinis 

mV infection 
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cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zaicitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC 681 & DPC 684 
DPC 961 & DPC 083 
emvirine 

ELIO 

efavirenz 
(DMP266) 

famciclovir 

emtiicitabine 
FTC 

emvirine 



HBY097 
hypericin 



MedLoomune 



Syntex 



Pharmacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. Ind. 
Ltd. (Osaka, Japan) 

Hoffinan-La Roche 
(HTSOD®) 



Bristol-Myers Squibb 
(VIDHX®) 



DuPont 



DuPont 



Triangle Pharmaceuticals 
(COACnNON®) 

Elan Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSTIVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Emory University 

Triangle Pharmaceuticals 
(COACnNON®) 



Hoechst Marion Roussel 



VIMRxPhann. 
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CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AID!5, 
ARC (nnRH) 

AIDS, ARC, HIV 
positive asymptomatic 

HTV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC; 
combination with AZT/d4T 
(nRTI) 

HIV infection, AIDS, ARC 
(PI) 

HIV infection AIDS, ARC 
(nnRTRI) 

HIV infection. AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection 

HIV infection, AIDS, 
ARC (nnRTI) 

herpes zoster, herpes 
simplex 

fflV infection, AIDS, ARC 
(nRTI) 

* 

mV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

mV infection. AE)S, ARC 
(nnRH) 

HIV infection. AIDS, ARC 
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recombinant human 
interferon beta 

interferon alfa-n3 

indinavir 



ISIS 2922 
JE2147/AG1776 



KNI-272 
lanuvudine, 3TC 



lobucavir 

lopinavir (ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 

mozenavir 
(DMP-450) 

nelfinavir 



nevirapme 



novapren 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 



Triton Biosciences 
(Almeda.CA). 

Interferon Sciences 

Merck (CRDOVAN®) 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPWIR®) 

Bristol-Myers Squibb 
AbboU 

Abbott (KALETRA®) 

AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 



AIDS, Kaposi^ sarcoma, 
ARC 

ARC, AIDS 

HIV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZr/ddl/ddC 
(PI) 

CMV retinitis 

HTV infection, AIDS, ARC 
(PD 

HIV-assoc. diseases 

HIV infection, AIDS, 
ARC; also with AZT 
(nKli) 

CMV infection 

HIV infection, AIDS, ARC 
(PQ 

fflV infection, AIDS, ARC 
(PD 

HIV infection, AIDS, ARC 
(PI) 

mv infection. AIDS, 
ARC (PI) 

mv infection, AIDS, 
ARC(nnRTI) 

HIV inhibitor 

mv infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



HIV infection, AIDS, ARC 
(attachment inhibitor) 
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PRO 140 

trisodium 
phosphonofonnate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydiodeoxy- 

thymidine 

T-1249 
TAK-779 

tenofovir 

tipranavir (PNU-140690) 
TMC-120 & TMC-125 
TMC-126 
valaciclovir 

virazole 
ribavirin 

zidovudine; AZT 



Progenies 

Astra Pharm, Products, 
he 

Phaimada Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbou 

(RITONAVIR®) 



Bristol-Myers Squibb 
(ZERIT®) 

Trimeris 

Takeda 

Gilead (VIREAD®) 
Boehringer Ingelheim 
Tibotec 
Tibotec 

Glaxo Wellcome 

Viratek/ICN (Costa 
Mesa, CA) 

Glaxo Wellcome 
(RETROVIR®) 



HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HIV infection, AIDS, ARC 

(PD 

mV infection, AIDS 



HIV infection, AIDS, 
ARC (PI) 



HIV infection, AIDS, ARC 
(nRTI) 

mV infection, AIDS, ARC 
(fusion inhibitor) 

HIV infection, AIDS, ARC 
(injectable CCRS recq>tor 
antagonist) 

fflV infection, AIDS, ARC 
(nRTD 

HIV infection, AIDS. ARC 
' (PD 

HIV infections, AIDS, ARC 
(nnRTI) 

HIV infection, AIDS. ARC 
(PI) 

genital HSV & CMV 
infections 

asymptomatic HIV positive, 
LAS, ARC 

HIV infection, AIDS, ARC. 
Kaposi's sarcoma in 
combination with other 
therapies (nRTI) 



Hoffinann-LaRoche HIV infection, AIDS, 
(FORTOVASE®) ARC (PI) 



HIV infection, AIDS, 
ARC 
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PI = protease inhibitor 

nnRTI = non-nucleoside leverse transcriptase inhibitor 
nRTI = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be adnodnisteied in 

combination with another BHV integrase inhibitor such as a compound described in 
WO 99/62513,WO 99/62520. or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposme and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incotporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS antivirals, immunomodulators, anti-infectives or 
vaccines is not limited to those listed above or listed in the above-referenced Table in 

20 WO 01/38332, but includes in principle any combination with any pharmaceutical 
composition useful for tiie treatment of AIDS. ITie HIV/AIDS antivirals and other 
agents will typically be employed in these combinations in their conventional dosage 
ranges and regimens as reported in the art, including the dosages described in the 
Physicians' Desk RefCTence . 54* edition, Medical Economics Company, 2000. The 

25 dosage ranges for a compound of the invention in these combinations arc the same as 
those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include die foDowing: 

AIDS = acquired immunodeficiency syndrome 
30 ARC = AIDS related complex 

BOC or Boc = t-butyloxycarbonyl 
Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
35 DMAD = dimethylacetylenedicarboxylate 
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10 



5 




15 



The compounds of the present invention can be readily prepared 



according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
20 for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 



suitable substituted alkyl l-alkyl-l,6-dihydn>-5-hydroxy;^-oxopyrimidine-4- 
25 carboxylates (or carboxylic acids or halides) with the appropriate amines, as 

represented by Scheme 1. In the scheme, P is H or a protective group, typically an 
ester (e.g., benzoate or pivalate) that is normally removed under the conditions 
employed to convert the the methyl ester to the anodde. The ester protective group is 
typically used to purify the 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates 
30 after their synthesis when the unprotected product cannot be crystallized from the 
reaction crude and/or for synthetic reasons. 



Hie compounds of the present invention can be prepared by coupling 
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Scheme 1 




Compound I 



Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art. Suitable methods are described, for example, 

5 in Jerry March, Advanced Organic Chemistry . 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of fonnula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations . VCH Publishers Inc, 1989, 
pp 385-438, or routine variations thereof. 

Methyl l-alkyl-l,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates 

10 of formula 1-2 can be prepared as shown in Scheme 2, wherein amidoxime 2-1 can be • • 
reacted with DMAD in an appropriate solvent and at a suitable temperature to give the 
intetmediate dihydroxypyrimidine 2-2, followed by protection of the 5-hydroxy group 
in 2-2 with a suitable protecting agent such as benzoate or pivaiate to give 2-3, and 
then alkylation of nitrogen-1 to afford 1-2. This procedure is described in the 

15 literature [Culbertson et al., JHeterocycl. Chem. 1979, 16 (7): 1423-24]. 

Dihydroxypyrimidine 2-2 can be isolated or directly protected to give 2-3. The alkyl 
group can be introduced on N] by reaction of 2-3 with an alkylating agent in the 
presence of an inorganic base (e.g., cesium carbonate). If a mixture of N- and O- 
alkylated derivatives results, the desired N-alkylated product 1-2 can be separated by 

20 flash chromatography. Scheme 2 is exemplified in Example 1. 
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Scheme 2 




10 



Methyl l-alkyl-l,6-dihydro-5-hydroxy-^-oxopyriimdine-4-carboxy^ 
of formula 1-2 can be prepared as shown in Scheme 3, wherein an N-alkylamidoxime 
3-1 can be reacted with dimethylacetylenedicaiboxylate to give the unprotected 1*2 
(P=H). The unprotected compound can be isolated as such or it can be converted to 
1-2 by reaction with a suitable protecting group. Scheme 3 is exemplified in Example 
2. 

Scheme 3 



R 



N 



OH 



1)DMAD 



N 

.A 



NH 2) heating; p,^ 
solvent " 
3-1 3) protection 




OCK 



P* = protective 
group 



Amidoximes 2-1 and 3-1 are prepared from the corresponding nitriles 
15 by chemistry described herein (see Example 1 , Step 1 and Example 2, Step 2). 
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Nitriles can be prepared from carboxylic acids by various procedures known in the art, 
including, for example, conversion to carboxamides by the procedute of of Pozdnev 
(Tetrahedron Lett. 1989, 30: 5193) (see also. Example 6, Step 2), and dehydration of 
the amide by the procedure of Waldmann {Tetrahedron 1994, 50: 11865) (see also, 
S Example 6, Stq> 3). 

Compounds of the present invention of general formula 3-3 or 3-6 can 
be prepared in accordance with Scheme 3, Parts 1 and 2, wherein haloderivative 3-1 
or 3-4 can be synthesized by the bromination or chlorination of a suitable substmte 
affording a •CH2Br, -CH2CI, -CHBr-, or -CHQ- group, followed by displacement of 
10 the halogen with a nucleophile ("Nu") such as an amine, thiol, or alcoholate to obtain 
the nucleophile-substituted methyl ester intermediate 3-2 or 3-5, which need not be 
isolated. Elaboration of the methyl ester functionality into the caiboxamide will 
afford the final product 3-3 or 3-6. Scheme 3 is exemplified in Example 5. 

15 Scheme 3 - Part 1 



O 




-73- 



wo 03/035077 



PCT/GB02/04753 



Scheme 3 - Part 2 




Scheme 4 depicts the preparation of compounds of the invention that 
5 contain an alkylated aliphatic amine in the substituent at the 2 position. Nitrogen 
alkylation is achieved via a reductive amination or alkylation. The nitrogen alkylation 
can be performed before formation of the amide (via 4-3) or after formation of the 
amide {via 4-2) depending on the substrate, with suitable deprotection as necessary. 
Scheme 4 is exemplified in Examples 6 to 8 below. 

10 
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Scheme 4 




X 



I 



•3 



OCH 



I 

H 



4-2 



r BJ = a hoterocycle in which a 
NSK basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alkyi substituted 
with a basic amine with 
1 or2Ks 

P = H or protective group 
rP R*' = H, alkyl. or aryl 
X = halogen 



O 

JJ 




OCH 



OH 



RP-'^Rq 4-4 



Compounds of the present invention with general fonnula 5-3 
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme 5. Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyiimidine core provides compound 5-2, Vfhich 
can be elaborated into die final amide 5-3 by reaction of a suitable amine in a polar 
solvent. Scheme 5 is exemplified in Examples 9 to 12 below. 

10 
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Schemes 




acylation or 
sulfonylation 



OCH 



Vr 



H 



a heterocycle in which a 
basic amine with 1 or 2 H's 
is part of or attached to the 
ring; or an alkyi sut)Stituted 
with a basic amine with 
1 or 2 H's 
CorS 

1 ifXisC 

2ifXisS 

P = H or protective group 

= all<yl, aryl, or heterocycle 



X 
n 
n 




OCHj 



5-2 




10 



The preparation of compounds that feature a carboxamide at the 2 
position of the pyrimidine core can be achieved as shown in Scheme 6, wherein a 
starting material bearing a 2-ethyl- and a 4.methylcarboxyIate functionality (6-1) is 
employed. This strategy will allow the regioselective elaboration of the 4-methyl 
ester into the carboxamide by reaction with a suitable amine. The other ester bond in 
the 2 position can then be further elaborated. Scheme 6 is exemplified in Example 13 
below. 
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Scheme 6 



O 



o o 

6-1 



3 




6-2 



,4*. 



R 

I 

N 



3* 



O O 




N 



6-3 



Compounds of the present invention of formula 7-2 can be prepared by 
reaction of aldehydes or ketones 7-1 with suitable amines under reductive alkylation 
conditions, as shown in Scheme 7. Scheme 7 is exempUfed in Example 14 below. 
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Scheme 7 




P = H or protective group 

= H. alky I. or aryl 
R* = H, alkyl, or aryl 

= alkyi or aryl, 
or R^ and R^ together with the N 

to which they are attached form 

an N-containing heterocycie 



In the processes for prepaiing compounds of the present invention set 
5 forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under ihe 
reaction conditions employed and/or in the presence of the reagents employed Such 
sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 

10 it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry , 
ed. JJF.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G Jd. Wuts, 
Protective Groups in Organic Synthesis , John Wiley & Sons, 1991. The protecting 

IS groups can be removed at a convenient subsequent stage using methods known in the 
ait For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 
substituents at the 2-position of the pyrimidinone ring) with, for example, a Boc or 
Cbz group or to protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring) 
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with, for example, a benzoyl or benzyl group. The Boc group can be removed by acid 
treatment (e.g., TFA) either before or after foraiation of the final amide at C-6 of the 
pyrimidinone nucleus. The Cbz and benzyl groups are typically removed by catalytic 
hydrogenation or under strong acid conditions, eith^ prior to or following formation 
5 of the final amide. The benzoyl group can be removed concurrently with the 

formation of the final amide. Examples 6 and 12 below illustrate the use of a Boc 
protective group and of Boc, benzoyl and benzyl protective groups in the preparation 
of compounds of the invention. 

10 Scheme 8 




TTie preparation of compounds that feature a bis oxalamide at the 2 
position of the pyrimidine core can be achieved as shown in Scheme 8, wherein a 
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Stalling matmal bearing a basic nitrogen at the 2- position of the pyrimidine 
carboxyamide (8-1) is employed. TTiis strategy will allow to obtain the final 
compound (8-3) following two possible procedures: by simple coupling of 
monoamide oxalic acid to the amine (8-1) or by the aeration of the basic nitrogen of 
5 (8-1) with dimethyl oxalate to give the ester intermediate (8-2) that is converted to the 
final compoimd by heating in presence of amine in appropriate solvent. Scheme 8 is 
exemplified in Examples 17, 18, and 20 below. 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
10 the invention. 



15 



EXAMPLE 1 

Methyl 5-(benzoyloxy)-2-[l-(reft-butoxycarbonyl)pyrrolidin-2-yl]--l-methyl-6-oxo- 
1 ,6-dihydropyrinudine-4-carfaoxylate 

O 



H3C^..A^0B2 

II 

\— N O 



Boc 



20 



Step 1 : 



Tert-butyl-2-[amino(hydroxyiniino)methyl]pyiTolidine-l-caiboxyIate 



N 



OH 



V-N 

^Boc 

A solution of hydroxylamiDe hydrochloride (1.0 eq.) in MeOH was 
added at CC to a solution of KOH (1.0 eq.) in MeOR The resulting reaction mixture 
was filtered and added to a solution of tert-butyl-2-cyanopynx>lidine-l-carboxylate 
(1.0 eq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed in vacuo 
and the residue treated with water; the solid was filtered and washed widi a mixture of 
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25 



EtaO: Petroleum Ether 1:1 to afford the title compound as a white solid as a mixture 
of rotamers by NMR. 

^H-NMR (DMSOde, 400 MHz) 8 8.92 (s, 1 H), 5.35 (s,l H), 5.15 (s, 1 H). 4.25 (bs, 
0.5 H), 4.10 (s. 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H)X35 
(s, 4.5 H), one signal is obscured by water. 

Step 2: Methyl 5-(benzoyloxy)-2-[l-(/ert-butoxycarbonyl)pynolidin-2-yll-6- 

hydroxypyrimidine-4-carboxyIate 




V— N O 
Boo 

10 A solution of the product of Step 1 (1.0 eq.) and dimethyl 

acetylenedicarboxylate (1.05 eq.) in CHCI3 was refluxed for 3 h. The reaction mixture 
. was concentrated and the cmde product was used directly in the next step without 
further purification. The crude product was dissolved in xylene and refluxed for 24 h. 
The solvent was removed in vacuo and the crude was dissolved in pyridine. Benzoic 

1 5 anhydiide was added (1 .5 eq.). The reaction mixture was stirred at room temperature 
until the starting material was consumed as determined by MS analysis. The reaction 
mixture was concentrated, and the resulting oil was diluted with ethyl acetate and 
washed with IN HCl solution, saturated NaHCOs solution, saturated NaCI solution. 
The crude oil obtained after organic solvent evaporation was purified by flash 

20 chromatography to obtain the tide compound as a yellow solid. 

^H-NMR (CDCI3, 400 MHz) S 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t, /= 
7.4 Hz. 1 H), 7.50 (t, J = 7.6 Hz, 2 H). 4.80-1.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H). 
MS m/z 444 (M+H)*. 



Step 3: Methyl 5-(benzoyIoxy)-2-[l-(ten-butoxycart)onyl)pyiTolidin-2-yl]-l- 

methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxylate 
To a stirred solution of the product of Step 2 (1.0 eq.) in THF, CS2CO3 

was added (1.2 eq.) followed by the addition of CH3I (2.0 eq.). The reaction was 
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stined at 40''C until the starting material was consumed as detennined by MS 
analysis. The reaction was concentrated and the residue taken up with EtOAc, washed 
with 1 N HCI, saturated solution of NaHCOs and brine. The organic phase was dried 
over anhydrous Na2S04, filtered and concentrated. Reaction crude showed 3.4:1 ratio 
5 N (desired product) versus O methylation. The title product was purified by flash 
column chromatography (EtOAc: Petroleum Ether = 1:1) and obtained as a 1:1 
mixture of lotamers by NMR. 



'H-MMR (CDCI3, 400 MHz) 5 8. 12 (d, / = 7 Hz, 2 H), 7.58 (t, / = 7 Hz, 1 H), 7.46 (t, 
y = 7 Hz, 2 EO, 4.97-4.95 (m. 0.5 H), 4.87-4.83 (m, 0.5 H), 3.74 (s, 1.5 H), 3.72 (s, 1.5 
10 H), 3.63 (s, 1.5 H), 3.59 (s. 1.5 H), 3.56-3.42 (m,l H). 2.40-2,25 (m. 5 H), 1.41 (s, 4.5 
H). 1.25 (s. 4.5 H). 
MS ffi/z 458 (M+H)*. 



15 as a mixture of rotamers by NMR. 'H-NMR (CDaj. 400 MHz) 5 8.21 (d, J = 7.6 Hz, 
2H), 7.72 (t, J = 7.6 Hz, IH), 7.56 (t, J = 7.6 Hz, 2H), 5.10-5.05 (m, 0.3H), 5.00-4.95 
(m, 0.7H), 4.01 (s, 3H), 3.87 (s, 3H), 3.80-3.60 (m, 2H), 2.50-2.40 (m, IH), 2.15-2.00 
(m, 2H), 2.00-1.85 (m, IH), 1.61 (s, 2.7H), 1.40 (s, 6.3H). 
MS»i/z458(M+H)*. 



Also obtained was the O-methylated compound of formula: 




EXAMPLE 2 



Benzyl 2^[5-(benzoyloxy)-4-(methoxycarbonyl)-l-methyl-6-oxo-l ,6- 
dihydropyriinidin-2-yl]indoline-l-carboxylate 
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Stepl : Benzyl 2-[[hydroxy(methyl)amino](imino)methyl]indoline-l 

caiboxylate 




l-Benzyloxycait)onyl*-2-<:yanoindoline was added to a solution of 
5 Iriethylamine (2 eq.) and MeNHOHilCl (2 eq.) in EtOH. After stining overnight the 
reaction mixture was evaporated, dissolved in EtOAc, washed with water, dried over 
Na2S04 and evaporated to afford the title compound. 

*H NMR (DMSO-d6, 340K, 300 MHz) 5 7.68 (d, / = 8.0 Hz, 1 H), 7.41-7.30 (m, 5 
H), 7.19 (t, / = 7.5 Hz, 2 H), 6.99 (t, /= 7.6 Hz, I H), 5.53 (dd, /= 5,5, 10.9 Hz, 1 H), 
10 5.22 (s. 2 H), 3.62 (dd, /= 1 1.0, 16.6 Hz, 1 H), 3.33 (s, 3 H), 3.01 (dd, /= 5.5 Hz, 
16.6 Hz, 1 H). 

MS mJz 326 (M+H)^. 



Step 2 : Benzyl 2-[5-(benzoyIoxy)-4-(methoxycarbonyl)-l-methyl-6-oxo-l,6- 

15 dihydropyrimidi-2-yl]indoline-l-carboxylate 

The product of Step 1 was dissolved in CHCI3 and 
dimethylacetylenedicarboxylate was added drop>yise (1.2 eq.) at room temperature. 
After 4 h the mixture was evaporated, and the residue was dissolved in xylene and 
stined at 160 °C for 2 days. The solvent was then evaporated, and the residue was 

20 dissolved in pyridine, after which (PhC0)20 (2 eq.) was added and the reaction 

mixture was stirred for 2 days. After evaporation, the resulting crude oil was diluted 
with EtOAc, washed with HCl IN, dried over Na2S04 and evaporated. The product 
was purified by flash chromatography on silica gel (EtOAc/ petroleum ether, 1:4) to 
afford the title product. 

25 *H NMR (DMSO-d6, 340 K, 400 MHz) 5 8.08 (d, J = 7.3 Hz, 2 H), 7.77 (t, J = 7.4 
Hz, 2 H), 7.62 (t, J = 7.6 Hz, 2 H), 731-7.20 (m, 7 H). 7.00 (t, 7 = 7.3 Hz. IH), 5.83 
(dd, J= 4.6 Hz, 11.0 Hz, 1 H), 5.23-5.13 (m. 2 H), 3.76 (dd, 7= 11.1,16.6 Hz, 1 H). 
3.65 (s, 3 H), 3.56 (s, 3 H). 3.27 (dd, 7= 4.4 Hz, 16.6 Hz, 1 H). 
MS m/z 540 (M+H)^ 

30 
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EXAMPLES 

AK4rHuoroben2yl)-5-hy<toxy-l-inethyl-2-^4-methylphenyl)-6K^ 
dihydropyniiudme-4-caiboxaimde 




10 



15 



To a stilted solution of methyl S-[(2^-diinethyliH'opanoyl)oxy]-l- 
methyl-2-^4-inethy)pheQyl)-6-oxo-l,6Hlihydr6pynniidine-4-caii}oxylate(^^ 
from 4-methylbenzonitrile by proceduies similar to those set forth in Examples 2 or 3) 
in DMF 3 equivalents of 4-fluorobenzylainine were added and mixture was stirred at 
90 °C for 2 h. The title product precipitated from the cooled reaction mixture after the 
addition of 2 N HCl, and was collected by filtration and washed with diethyl ether. 
'H NMR (DMSO-dfi, 400 MHz) 5 12.45 (s, 1 H), 9.31 (bt, / = 6.0 Hz, 1 H), 7.62 (m, 2 
H), 7.40-7.32 (m, 4 H), 7.14 (t, J = 8.8 Hz, 2 H), 4.45 (d, i = 6.0 Hz, 2 H), 335 (s, 3 
H), 2.48 (s, 3 H). 
MS m/z 368 (M+ H)*. 

EXAMPLE4 

^-<4-fluorobaizyl)-5-hydn}xy-l-methyl-6^)xo-l,6HUhydropyiimidine-4-carboxan]ide 




Stepl: 



4,S-Dihydioxy-6-(metiioxycaibonyl)pyrimidine-2-carboxylicacid 
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OH 

O O 

2-EdioxycaAony]-4^-Dihydroxy-6-(methoxycaibonyl)pyrinudine 
[obtained from ethyl amino(hydroxyiiiiiiio)ethanoalB (Branco, P.S. et al. Tetrahedron 
1992, 40: 6335) by procedures simaar to those set forth in Example 1] was suspended 
5 in dioxanemiF 2: 1 and IN NaOH was added. After 20 min the mixture was acidified 
with IN HCl solution, concentrated and filtered to give the title product. 
'H-NMR CDMSO-d, 400 MHz) 6 13.10 (bs, 1 H), 11.11 (bs, 1 H). 3.82 (s, 3 H). 
MS m/z 213 (M-H)". 

10 Step 2: Methyl 5,6-dihydroxypyrimidine-4-carboxylate 

OH 



N 

1 



OMe 



A solution of the product of Step 1 in HQ IN solution was stined for 
6 hours at 90°C. Reaction mixture was filtered and the solid washed with HCi IN. 
Evaporation of the filtrate afforded the title product as a solid. 
15 'H NMR (DMSO-de, 300 K. 400 MHz) 6 7.75 (s, 1 H), 3.82 (s, 3 H). "C NMR 
(DMSO-dfi. 300 K, 400 MHz) 5 165.66, 158.20, 147.14, 139.00, 127.85, 52.16. 

Steai: Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxypyrimidine-4- 

carboxylate 



N 



20 O 
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Pivaloyl chloride 1.1 eq. was added to a solution of the product of Step 
2 in pyridine, and the mixture was heated to AO^'C for 10 minutes. HPLC showed the 
complete conversion of starting material. The leaction mixture was concentrated, the 
Insulting oil was diluted with ethyl acetate and washed with 1 N HCl solution. The 
5 tide product was obtained as a brown solid after evaporation of the organic phase and 
trituration with diethyl ether. 

NMR (DMSO-d6, 400 MHz) 5 13,35 (s,l H). 8,18 (s.l H), 3.85 (s. 3 H),1.28 (s. 9 

H). 

10 Step 4 : Methyl 5-[(2,2Hlimethylpropanoyl)oxy]-l-niethyl-6-oxo-l,6- 

dihydropyrimidine-4-carboxylate 




Dimethyl sulfate (L5 eq.) was added to a solution of the product of 
Step 3 (1 eq.) in THF containing cesium carbonate (1.5 eq.). The reaction was carried 
15 out at 50°C for thirty minutes. The solvent was evaporated and die resulting oil was 
dissolved in ethyl acetate, washed widi IN HCl solution. The crude tiUe compound 
was recovered as yellow solid and used in the next step without purification. 
*HNMR (DMSO-d6, 400 MHz) 5 8.43 (s,l H), 3,81 (s, 3 H). 3.45 (s. 3 H),1.30 (s, 9 

H). 

20 

Step 5 : iV.(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyriniidine- 

4-carboxamide 

4-Fluorobenzylamine (3 eq.) was added to a solution of the crade 
product of Step 4 in DMF and the reaction mixture was heated to 90°C for one hour, 
25 The title compound was obtained by RP-HPLC (Cig, eluting with water and 
acetonitrile containing 0.1 %TFA). 

NMR (DMSO-^, 400 MHz) 8 12.5 (s,! H). 9.54 (t, / = 6.2 Hz, 1 H), 8.05 (s,l H), 
7.36 (dd, J= 6.2, 8.4 Hz. 2 H), 7.14 (t, J= 8.4 Hz, 2 H), 4.45 (d, J = 6.2 Hz. 2 H), 3.44 

(s3 H). 
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MS m/z 276 (M-H)'. 



EXAMPLES 

N-(4-HuorobeDzyl>5-hydroxy-l-me%I-2-[4-(moiphoIin-4-ylmethyl)phenyU 
5 l,6-dihydtT)pyrimidine--4-carboxainide 



xo- 




Step 1 : 



Methyl 2-I4-(bromomethyl)phenyl]-5-I(2.2-dimethyIpropanoyl)oxyM- 
methyl-6-oxo-l,6-dihydropyrinudine-4-carboxylate 

O OyC{CH3)3 




OCH- 



10 



15 



To a vigorously boiling solution of methyl 5-[(2^- 

dimethylpropanoyl)oxy]-l-methyl-2-(4-nKthyIphenyl)-6K)xo-l,6-dihydropyrimi<^ 

4-carboxylate in carbon tetrachloride N-bromosuccinimide (1 eq.) and benzoyl 

peroxide (0.05 eq.) were added as diy powders. After 4 hr the mixture was allowed to 

reach room temperature and the precipitated succinimide was filtered off. The filtrate 

was evaporated under vacuum and the solid residue was used as such. 

'H NMR (DMSOdfi, 400 MHz) 6 7.68-7.57 (m. 4 H). 4.77 (s. 2 H), 3.80 (s, 3 H), 

3.27(s,3H),1.30(s,9H). 
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Step 2 : N-(4-Huoioben2yl)-5-hydroxy-l-methyl-2.l4-(moipholin-4- 

ylmethyl)phenyI]-6H>xo-l,6-dihydiopyriinidine-4-caiboxamide 
A THF solution of methyl 2-[4-(bromDmethyl)phenyl]-5-[C2> 
diniethylpropanoyl)oxyl-l-inethyl-6^xo-1.6-dihydiopyrim^^^^ was 
5 reacted vdth 4 eq. of motpholine for 0.5 hat room temperature. After evaporation of 

volatiles, the oily residue was taken into DMF and treated with 3 eq. of 4- 
fluorobenzylamine at 90°C f or 2 h. Title product was isolated as its trifluoroacetate 
salt by RP-HPLC (ClS.wateiyacetonitrile with 1% of TFA as eluant). 
»H-NMR (DMSO-d6 400 MHz) 5 12.45 (s, 1 H). 10 (bs. 1 H). 9.31 (bt. 1 H). 7.74 (m. 
10 2 H). 7.62 (m. 2 H). 7.35 (m. 2 H). 7.14 (t. / =8.8 Hz. 2 H). 4.54-4.38 (m. 4 H), 4.1- 
3.9 (m. 2 H), 3.9-3.7 (m. 2 H), 3.68-3.51 (m, 2 H). 3.31 (s. 3 H). 3.2-3.1 (m. 2 H). 
MS:in/z453(M:+H)*. 

EXAMPLE 6 

15 NK4-fluorobenzy])-5-hydroxy-l-methyl-2-(4-methylmorpholin-3-yl)-6-oxo-l,6- 
dihydropytimidine-4-carboxamide 

O 



N 



H 





20 



Steoi: 4.(rert-Butoxycaibonyl)moipholine-3-carboxylic acid 

-COgH 




To a vigorously stirred solution of 3-moipbolinecarboxylic acid and 
triethylamine (1.11 eq.) in MeOH (1.4 M) at 50 °C was added di-t-butyl dicarbonate 
(2 eq.). Stirring was continued at 50 °C for 5 min and at room temperature overnight. 
The reaction mixture was then concentrated to obtain an oily residue and suspended 
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between EtOAc (500 ml) and saturated NaHCOa (500 ml). The oj^anic layer was 
extracted with saturated NaHCOa (2x250 ml) and HjO (250 ml). Combined aqueous 
layere were brought to pH = 2.0 with 3 M HQ and immediately extracted wid. EtOAc 
(2x500 ml). The combined organic layers were washed with dilute HCl, dried, filtered 
5 and evaporated to give the tide compound as a pale yeUow oil, a 1:1 mixture of 
rotamos by NMR. 

5 'H NMR (400 MHz. DMSO-d*) 12.93 (bs. 1 H), 4.32 (s. 0.5 H). 4.29 (s. 0.5 H), 4.2- 
4.1 (m, 1 H), 3.83-3.74 (m. 1 H), 3.58-3.52 (m, 2 H), 3.36-3.31 (m, 1 H). 3.16 (t. ' 
J=11.4 Hz. 0.5 H). 3.00 (t, J=11.4 Hz. 0.5 H), 1.40 (s, 4.5 H). 1.36 (s, 4.5 H). 
10 MS m/z 232 (M+H)*. 



15 



Ste£2: fe/t-Butyl 3-(aminocarbonyl)morpholine-4-carboxylate 




To a stirred solution of the compound prepared in Step 1 (1 eq.), 
pyridine (0.6 eq.) and di-r-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M), NH4HCO3 
(1.26 eq.) was added and the mixture was stined at njom temperature for 20 hours. 
Mixture was concentrated, taken up in EtOAc and washed with water and brine. 
Organics were dried over Na2S04 and evaporated giving die tide product as an oil 
which crystallized at room temperature. 
20 'H-NMR (DMSO-d6. 300 MHz) 6 7.35 (bs. 1 H), 7.06 (bs. 1 H). 4.15 (bs. 2 H). 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m. 1 H). 3.18 (m. 1 H). 1.36 (s. 9 H). 
MS m/z 231 (M+H)* 

3tep 3: ferr-Butyl 3-cyanomoipholine-4-caiboxy]ate 




N O 

25 OC(CH3)3 
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A solution of the product of Step 2 (1 eq.) and triethylamine (2.1 eq.) 
in CH2CI2 (0.1 M) was cooled to 0 and trifluoroacetic anhydride (1.1 eq.) added 
dropwise under nitrogen. Stirring was continued 3.5 hours more at room temperature 
and volatiles removed in vacuo. Residues taken in EtO Ac were washed with water, 
5 brine and dried over Na2S04. Evaporation gave the title compound as a brown solid. 
*H NMR (DMSOndfi, 400 MHz) 5 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d. 7=12.2 Hz, 1 H). 
3.86 (dd, 7= 11.5, 2.6 Hz, 1 H). 3.69 (d, 7=12.4 Hz, 1 H). 3.56 (dd. 7= 12.2. 3.2 Hz, 1 
H), 3.40 (td, 7 = 1 1.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MS m/z 213 (M+H)^ 

10 

Step 4 : rert-Butyl 3-[CZ)-amino(hydroxyimino)methyl]morpholine-4- 

carboxylate 




0C(CH3)3 

A solution of of the product of Step 3 (1 eq.), hydroxylamine 
15 hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in EtOH (0.5 M) was refluxed 

under nitrogen for 5 hours. Mixture was concentrated and residues taken up in EtOAc 
and washed with water and brine. Combined organics were dried over Na2S04 and 
evaporated giving the title compound as a yellow solid. 

^H NMR (DMSO-d6, 400 MHz) 6 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs. 1 H), 4.08 
20 (d, 7=11.6 Hz, 1 H), 3.75 (d, 7 = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H). 
MS: ra/z 246 (M+H)"". 

Step 5 : Dimethyl-2-({ 2-amino-2-[4-(r€rr-butoxycarbonyl)morpholin-3- 

yl]ethenyl } oxy)but-2-enedioate 
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/Ov^COOMe 

X I 

O^'^^^'^'^NHg XOOMe 
OC(CH3)3 

A solution of the product of Step 4 (1 eg.) and 
dimethylacetylenedicarboxylate {12 eq.) in CH.CI3 was lefluxed for 1 hour under 
nitrogen and solution concentrated. Residue was purified by flash chromatography on 
5 silica gel, eluents petroleum ether/EtOAc 7:3 -> 1 : 1, to give the desired product as a 
mixture of two isomets E/Z (76:14). 

'H NMR (DMSO-de, 400 MHz, 300K> 6 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s. 
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, /= 13.6, 3.7 Hz, 1 H). 3.44 (t, J= 10.4 Hz, 1 H), 331 (m, 2 
10 H), (s, 9 H). 

MS m/z 388 (M+H)*. 

Step 6 : te/t-Butyl-3-I4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2- 

yl]morphoIine-4-carboxyIate 



OH 




0C(CH3)3 



The adduces of Step 5 were refluxed in xylenes for 24 hours. ITien the 
reaction was cooled down and concentrated in vacuo. Ethyl ether was added until 
piedpitation of a solid that was filtered, washed with ethyl ether and dried to give the 
title pyrimidine as an orange solid. 
20 'H NMR (DMS0-d6, 400 MHz, 340 K) 6 4.62 (s, IH), 4.15 (d, J =12 Hz, IH), 3.84 
(bs, IH), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, IH), 3.61 (dd, J= 12.2, 3.8 Hz. IH), 
3.56 (t, J= 13 Hz, IH), 3.43 (td, J= 11.5. 3.4 Hz. IH), 1.35 (s, 9H). 
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MS m/z356(M + H)^ 



Step 7 : fgrt-Butyl-3-[5-{benzoyloxy)-4-hydroxy-6- 

(metboxyca]ix>nyl)pyii]mdiii-2-yl]moiphoUne-4K^ 




OBz 



,OCH 




5 OC(CH3)3 

The pyrimidine from Step 6 in dry pyridine (0.2 M), was treated with 
benzoic anhydride (2 eq.) overnight at room temperature. The mixture was 
evaporated, taken in EtOAc and washed with HCl IN, NaHCOa and brine. Organics 
were dried over Na2S04, and filtered, evaporated and purified by flash 

10 chromatography on silica gel, eluents EtOAc/Petroleam Etha: 7/3. 

*H NMR CDMSO-dfo 300 MHz, 340K) 5 13.3 (bs, 1 H), 8.07 (d, J = 7.5 Hz, 2 H), 
7.76 (t. y = 7.5 Hz, 1 H), 7.61 (t, J ~ 7.5 Hz, 2 H), 4.73 (s, 1 H), 4.22 (d, J = 12.4 Hz, 
1 H). 3.86 (d, y= 11.0 Hz, IH), 3.78 (dd, J- 12.4, 3.9 Hz, 1 H), 3.73 (s, 3 H), 3.58 (t, 
J= 13.9 Hz, 2 H), 3.47 (td, J = 10.7, 3.6. 1 H), 1 36 (s, 9 H). 

15 MS m/z 600 (M + H)*. 



Step 8 : Alkylated derivatives 8A and 8B. 




OCH 




' N o O K^^y^O O 

8A OC(CH3)3 8B OC{CH3)3 

llie pyrimidine product of Step 7 in dry THF (0.6 M) was treated with 
20 cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 °C for 1 hour. Solvent 
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was removed in vacuo and residue taken in EtOAc, washed with HCl IN and brine. 
Organics were dried over Na2S04, filtered and evaporated to obtain a crude which 
was purified by flash chromatography on silica gel, (eluents EtOAc/Petioleum Ether: 
3/7) to separate the two con^unds 8A and 8B (ratio 8A/8B 1/0.85). 

5 An alternative route was also employed as follows: The pyiimidine 

product of Step 7 was added to a suspension of LiH (LI eq) in dioxane at room 
temperature. The mixture was aged 45 min at 38 °C and was then cooled to room 
temperature. Dimethylsulfate (1.3 eq) was added and the mixture was wanned to 38 
X (4h) and 56 ''C (4h). The reaction mixture was cooled to 16 °C and glacial acetic 

10 acid (0.1 eq) was added, followed by water and EtOAc. The aqueous layer was 

separated and extracted with EtOAc. The combined organic layer was dried (Na2S04) 
and concentrated to an oil, which was chromatographed through silica gel, eluting 
with 50-55% EtOAc/hexanes to separated compound 8A from 8B. The fractions were 
evaporated to a foamy solid. This solid was dissolved in ether and re-evaporated to 

15 . foamy solid that could be scraped out easily. This sohd was dried in a vacuum oven 
overnight at 40 ""C to afford 8B as a pale yellow solid. The ratio of 8A/8B is variable 
with this route, from 1:4 to 1:12. 

»ert-Butyl-3-[5-(benzoyloxy)-4-merthoxy-6-(njethoxycarbonyl)pyrimidin-2-yl] 
20 morphoIine-4-caiboxylate (8A). 

'H NMR (300 MHz, DMSO-de+TFA, 330K) 8 8.10 (d, 3=1.9 Hz. 2 H), 7.77 (t, J=7.3 
Hz, 1 H), 7.61 (t, J=7.4 Hz, 2 H), 4.94 (bs. IH), 4.50 (d, J=11.6 Hz. IH), 4.0 (s, 3H), 
3.85-3.81 (m, 2 H). 3.76 (s, 3 H), 3.66 (d, J=10.4 Hz, IH), 3.49-3.45 (m. 2 H), 135 
(bs,9H). 
25 MS m/z 474 (M + H)*. 

tert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl>l-inethyl-6-oxo-l,6- 
dihydropyrimidin-2-yI]moipholine-4-carboxylate (8B). 

'H NMR (DMSO-de, 400 MHz, 330K,) 6 8.09 (d, J = 7.3 Hz, 2 H), 7.77 (t, J = 7,5 
30 Hz. 1 H). 7.62 (t. J = 7.8 Hz, 2 H), 5.08 (d, 7 = 3.4 Hz, 1 H). 4.21 (d, / = 12.3 Hz, 1 
H), 3.95-3.85 (m, 3 H), 3.76 (s. 3 H), 3.58 (s. 3 H), 3.55-3.50 (m, 2 H), 1.34 (s, 9 H). 
MS m/z 474 (M + Hf. 

tert-Butyl-3-(4-{[(4-fluorobenzyJ)aniino]carbonyl}-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydropyrimidin-2-yl]-morpholine-4-caxix>xyIate 
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10 



15 



20 




H3C>.^X/OH 

? T " i ij 

OC(CH3)3 



The methyl ester 8B in dry MeOH was treated with 4- 
fluorobenzylamine (2.S eq.) at reflux for 2 hours. Solvent was removed in vacuo and 
residue triturated with EtiO to obtain the tide product. 

NMR (300 MHz, DMSO-de, 32010 8 1 1.95 (bs, 1 H), 832 (t, J= 6.0 Hz, 1 B^, 
7.39-7.35 (m, 2 H), 7.19-7.13 (m, 2 H), 4.96 (dd, J= 425, 2.42 Hz, 1 H), 4.62 (dd, J= 
14.9, 6.95 Hz, IH), 4.49 (dd, J=14.9, 5.83 Hz, IH), 4.16 (dd, J= 12.2, 2.0 Hz, IH), 
3.87-3.79 (m, 2H), 3.70-3.64 (m, IH), 3.55-3.45 (m, 5H), 1.23 (s, 9H). 
MSin/z463(M+H)*. 

Step 10 : N-(4-fluoroben2yl)-5-hydroxy-l-methyl-2-morpholin-3-yl-6-oxo-l,6- 
dihydropyriimdine-4-carboxamide 



O 



HaC 




O 



The compound from Step 9 was treated with a mixture of 
dichloromethane/TFA (2/1) for 1 hour at room temperature. Organics were removed 
in vacuo to give the title compound as a solid. 

'H NMR (300 MHz, DMSO-dfi, 300 K) 5 9.45 (bs, 1 H). 7.39-7.36 (m, 2 H), 7.19- 
7.15 (m, 2 H), 4.93 (d, J = 9.2 Hz, 1 H), 4.64 (dd, /= 15.4, 6.7 Hz, 1 H), 4.55 (dd, 
y=15.4, 6.2 Hz, 1 H), 4.35 (d, 7 = 12.8 Hz, 1 H), 4.08 (d, / = 12.6 Hz, 1 H), 3.77 (t, J 
= 12.4 Hz, 1 H), 3.55 (s, 3 H), 3.55-3.46 (m, 2 H). 3.40-3.34 (m, 1 H). 
MS m/z 363 (M + H)*. 
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Stall: N-(4-£luorobenzyl>-5-hydroxy-l-methyl-2-(4-methylmQrpholin-3-y]> 
6K)xo-l,6-dihydropyiimidine-4-caiboxamide 

The compound fiom Step 10 was dissolved in MeOH and treated with 
triethylamine (1 eq.). sodium acetate (1.6 eq.), fonnaldehyde 37% w/w aq. soln. (3 
eq.). and sodium cyanoborohydride (1.43 eq.). Hie mixture was left stilting at room 
temperature for 1 hour. The reaction mixture was concentrated and the title compound 
was obtained by RP-HPLC purification (Cg, eluting with water and acetoniliile 
containing 0.1 % TFA), as its trifluoroacetate salL 

NMR (400 MHz. DMSO^TFA) 6 12.33 (bs. 1 H), 10.05 (bs. 1 H). 9.48 (t, J = 
6.4 Hz. 1 H^. 7.35-7.33 (m. 2 H). 7.15-7.12 (m. 2 H). 4.98 (d. 7 = 8.8 Hz. 1 H). 4.57 
(d. J = 6.4 Hz. 2 H). 4.36 (d. 7 = 12.7 Hz. 1 H). 4.13 (d. /= 12.4 Hz, 1 H). 3.77 (t. / = 
12.5 Hz. 1 H). 3.69 (d, / = 12.8 Hz. 1 H). 3.54 (s. 3 H). 3.48-3.41 (m, 2 H), 2.83 (s 3 
H). 

MS m/z377(M+H)*. 

N-(4-fluorobenzyl)-5-Jiydroxy-l-methyI-2-(4-methylmoiphoIin-3-yl)- 
6-oxo-1.6-dihydropyrimidine-l-carboxamide has been resolved into its enantiomens 
by semi preparative chiral HPLC using the following conditions: 

Solvents: a nuxture of 1:1 0.2%TFA in Hexanes : ROH 
Column: chiralpak AS column, 250 x 46 mm at l.Oml/min, coUected by 

absoibtion at 260 nM 
The first eluate is the (+) enatiomer (MeOH, c = 0.24, 25C): [a]D=(+) 55.42. 
The second eluate is the (-) enantiomer (MeOH, c=0.215, 25C) (a]D= (-) 51.63. 

25 EXAMPLE? 

2-(4-ethyl-l-methylpiperazin-2-yl>.AK4-fluorDbenzyl)-5-hydroxy-l-methyI-6-oxo- 
1 .6-dihydropyrimidine-4-caiboxamide 



Et 



1 T " 
k/N... O 




Me 
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Step 1 : Methyl l-methyl-2-(4-terr-butoxycarbonylpiperazm-2-yl))-5- 

benzoyloxy-6-oxo-l ,6Klihydn)pyrimidine-4-caiboxylate 

O 




Methyl l-methyl-2-(4-terr-butoxycaibonyl-l-benzyloxycarbonylpiperazin-2-^^^^ 
5 beiiwyloxy-^K)xo-l,6-dihydropyiimidine-4-caiboxylate (piepared from 1- 

[(benzyloxy)carbonyI]-4-(/^it-butoxycarbonyI)piperazine--2-carboxylic acid (Bigge et 
al, Tetrahedron Lett. 1989, 30: 5193) by procedures similar to those set forth in 
Examples 2 or 3 in combination with a deprotection step) was dissolved in MeOH and 
hydrogenated at atm pressure on 10% Pd/C for 1 hour. The crude title product was 
10 obtained after filtration and evaporation. 

Step 2 : N-(4-fluorobenzyl) l-methyl-2-(4-r€rt-butoxycarbonylpiperazin-2-yl))- 

5-hydroxy-6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide 



O 




The crude product from Step 1 was dissolved in MeOH and 4- 
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the precipitate was 
filtered and washed with Et20 to afford the title product. 

Step 3 : N-(4-fluorobenzyI) l-methyl-2-(4-/er/-butoxycarbonyl-l- 

methylpiperazin-2-yl))-5-hydroxy-6-oxo-l,6-dihydropyiimidine-4K:^^ 



-96- 



wo 03/035077 



PCT/GB02/047S3 



O 




The solid product from Step 2 was dissolved in MeOH and NaCNBHs 
(1.4 eq.), AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture 
was stirred at room temperature for 2 days, and then evaporated to affoid the crude 
5 title product. 

'H NMR (DMSOdfi + TFA, 340K, 400MHz) 6 7.40-7.35 (m, 2H). 7.18-7.10 (m, 2H), 
4.83 (d, J = 7.3 Hz. IH). 4.59 (d. J = 6.3 Hz, 2H), 4.41 (d, J = 14.9 Hz, IH). 4.20^.10 
(m. IH), 3.75-3.60 (m, IH). 3.54 (s. 3H), 3.38-3.25 (m, 2H), 3.15-3.05 (m, IH), 2.85 
(s, 3H), 1.45 (s, 9H). MS (EI+) m/z = 476 (M+H)*. 

10 

Ste^i: ^-(4-fluorobenzyl>5-hydroxy-l-methyl-2-(l-methylpiperazin-2-yl>6- 
oxo-1 ,6-dihydropyriinidine-4-carboxamide 



O 




15 The crude product fix)m Step 3 was stirred in CHiClim'A (1 : 1) for 2 hours to remove 
the Boc protective group from the pipa:<iziny] nitrogen. 

'H NMR (DMSOde, 340K, 400MHz) 5 12.25 (bs, IH), 9.03 (bs, IH), 7.42-7.35 (m. 
2H), 7.20-7.10 (m, 2H), 4.62^.45 (m, 2H), 4.14-4.09 (m, IH). 3.62 (s. 3H), 3.62-3.52 
(m, IH), 3.48-3.32 (m, IH), 3.25-3.15 (m. IH), 3.15-3.05 (m, 2H), 2.44-2.32 (m. IH), 
20 2.34 (s, 3H). 

MS (EI+) m/z = 376 (M+H)*. 

Step 5 : 2-(4-ethyI-l-methylpiperazin-2-yl)-iV-(4-fluorobenzyl)-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydropyriinidine-4-carboxamide 
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Triethylamine <2 eq.), NaCNBHa (1.4 eq.), AcONa (1.6 eq.) and CH3CHO (1 eq.) 
were added to a methanolic solution of the crude product obtained in step 4. The 
reaction was stiiied at room temperatuie for 1 hour. The title product was obtained as 
its trifluroacetate salt by preparative RP-HPLC purification (C18, gradient of 

5 CH3CN/H2O + 0.01 %TFA). 

NMR (DMSO-d6 + TFA, 300 MHz) 6 9.40 (t, J = 5.9 Hz, 1 H), 7.34 (t, / = 8.02 
Hz. 2 H). 7.14 (t. J = 8.7 Hz, 2 H), 5.00 (d, 7= 9.9 Hz, 1 H), 4.54 (d, J = 6.1.Hz, 2 H), 
4.04-3.82 (m, 3 H), 3.55-3.43 (m. 4 H), 3.30-3.22 (m, 4 H). 2.87 (s. 3 H). 1.21 (t, /= 
7.14 Hz, 3 H). 

10 MS m/z 404 (M+H)*. 

EXAMPLE 7B 

Step 1 : JV-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-l- 

methylpipeTazin-2-yl]-l-methyl-6-oxo-l,6-dihydropyriiTiidine 
15 carboxamide 

O 




4-fluorobenzyl 2-(l,2-diinethylpipera2in-2-yl) -5-hydroxy- l-methyl -6-oxo- 1,6- 
20 dihydix)pyrimidine-4-carboxylate , obtained during the preparation of the compound 
in example 7 step 4, was dissolved in THF/NaOH 2N (1:1) followed by the addition 
of iPrS02Cl (4 eq). After being stirred at room temperature overnight, further addition 
of iPrS02Cl (2.4 eq) and NaOH 2N (2.4 eq) were made to complete the reaction. 
After 3 hours NaOH 2N (10 eq) was added and the reaction mixture was stirred for 10 
25 minutes at room temperature. The title product was isolated by preparative HPLC 
(Column C18, gradient of CH3CN/H2O + 0.01 %TFA). 

'H NMR (DMSOd6+ TFA, 300K, 300MHz) 5 9.48 (bt, J = 6.5 Hz,lH). 7.39-7.35 (m, 
2H), 7.7.22-7.12 (m„ 2H), 4,96 (d, J = 8.4 Hz, IH). 4.57 (d, J = 6.3 Hz, 2H), 4.23 (d, J 
= 14.4 Hz, IH), 3.96 (d, J = 10.8 Hz, IH), 3.76 (d. J = 10.2 Hz, IH), 3.53 (s, 3H), 
30 3.50-3.35 (m. 3H), 3.23-3.15 (m, IH), 2.87 (s. 3H), 1.25 (d, J = 6.9 Hz, 6H). 
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MS: m/z 482 (M+H)"*, 



EXAMPLES 

N-<4-£luoiobenzyl)-5-hydix)xy-l-methyl-2-(l-methylpiperi^^^ 
5 dihydropyriiiu<Une-4-carboxamide 




K O 
Me 

Methyl 5-(benzoyloxy)-l -inethyl-6-oxo-2-piperi<iin-2-yl-l ,6- 
dihydropyrimidine-4-carboxylate (prepared from l-(benzyloxycaTboiiyl)pipeTidine-2- 
carboxylic acid by procedures similar to those set forth in Examples 1 or 2 in 

10 combination with a deprotection step) was suspended in THF and treated with 3 eq. of 
triethylamine and 3 eq. of methyl iodide at 40 ''C. After stirring for 5 h, THF was 
evaporated and residue poured into EtOAc and washed with brine. Organic phase was 
dried (Na2S04), filtered and concentrated under reduced pressure. The oily residue 
was taken into EtOAc and treated with 3 eq. of 4-fluorobenzylaniine at 90 ^'C for 0.5 

15 h. The title product was isolated as its trifluoroacetic salt by pieparative RP-HPLC 
(C18, 5 pM, acetonitrile/water containing 0.1% TFA as eluant). 

NMR (DMSO-d6. 400 MHz) 6 12.28 (bs, 1 H); 9.50 (bt, 1 H), 9.31 (bs, 1 H), 7.37 
(dd, / = 5.6 Hz, 8.4 Hz, 2 H), 7. 18 (t, J = 8.8 Hz, 2 H), 4.8^.6 (m. 1 H). 4.57 (d, / = 
6.4 Hz. 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H), 3.4-3.3 (m, 1 H), 2.78 (bs, 3 H), 2.4- 

20 2.3 (m, 1 H), 1.92-1.46 (m. 5 H). 
MS m/z 375 (M+H)\ 

EXAMPLE 9 

2-(l-Acetylpynx)hdin-2-yl)-JV-(4-fluoroben2yl)-5-hydroxy-l-methyl-6-o^^^ 
25 dihycln)pyrimidine-4-carboxainide 
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\— N O 




Step 1 : Methyl 5-(benzoyloxy)-l-methyl-6-oxo-2-pytrolidin-2-yl-l,6- 

dihydropyriiiiidine-4-carboxylate 

O 

NH O 

5 Methyl-5-(benzoyloxy)-2-[l-(teit-butoxycarbonyl)pyrrolidiii-2-yI]-6- 
hydroxypyrimidine -4-caiboxyIate was treated with TFAiCHjCh (3:7) at 0 °C. The 
solution was wanned to room temperature and the progress of the reaction was 
monitored by MS analysis. After Ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The title product was 

10 precipitated with EtaO and collected by filtration. 

*H-NMR (CDCI3, 400 MHz) 5 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t, / = 7.6 Hz, 1 H), 
7.52 (t, J = 7.6 Hz, 2 H), 5.45 (dd, J = 7.6, 6.7 Hz, 1 H), 3.82 (s, 3 H), 3.66 (s, 3 H). 
3.61 (t, J = 7.0 Hz, 2 H), 2.78-2.69 (m. 1 H), 2.40-2.00 (m, 3 H). 
MS m/z 358 (M+H)"". 

is 

Step 2 : 2-(l-Acelylpynolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-methy 

0X0-1 ,6-dihydiopyriiiiidine-4-carboxamide 
To a stirred solution of the product of Step 1 (1.0 eq.) in CHCl3» 

triethylamine (3.0 eq.) was added followed by the addition of acetyl chloride (1.5 eq.). 
20 The reaction was stirred at room temperature until the starting material was consumed 

as determined by MS analysis. The reaction mixture was concentrated and the crude 

product was used directly in the subsequent step without further purification. 
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A solution of the crude product firam above (1.0 eq.) in NMP was treated with 4- 
fluorobenzylamine (2.0 eq.). The solution was stirred at reflux until the leactants wa 
consumed as determined by MS analysis. The title compound was obtained by RP- 
HPLC purification (Cis, eluting witii water and acetonitrile containing 0.1 % 
5 triiluoToacetic acid) as a 4: 1 mixture of rotamers by NMR. 

•H-NMR (DMSOKlfi. 400 MHz) 5 12.11 (bs, 1 H). 8.49 (t, 7=6.2 Hz, 0.8 H). 8.30 (t, 
J=6.2 Hz. 6.2 H), 7.4-7.3 (m, 2 H), 7.15 (t, 7 = 8.8 Hz. 2 H). 5.22 (dd, 7=8.0. 3.2 Hz. 
0.2 H), 5.02 (dd. 7=8.0, 3,2 Hz, 0.8 H), 4.60^.47 (m, 2 H), 3.95-3.85 (m, 0.8 H), 
3.80-3.70 (m, 0.2 H), 3.59-3.57 (m, 0.8 H). 3.55 (s. 2.4 H), 3.52 (s. 0.6 H). 3.43-3.37 
10 (m. 0.2 H), 2.40-1.7 (m, 4 H). 2.5 (s. 2.4 H). 1.75 (s. 0.8 H). 
MS m/z 389 (M+H)*. 

EXAMPLE 10 

2-(l-benzoyl-23-dihydro-m-indol-2-yl)-//-(4-fluorobenzyl)-5-hydioxy-l-methyl-6- 
15 oxo-1.6-dihydropyrimidine-4-carboxamide 



O 




Step 1: Methyl 2-(2,3-dihydro-m-indol-2-yl)-l-methyl-5-benzoyloxy-6-oxo- 

1 ,6-dihydropyrimidine-4-carboxylate 




Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl>l-methyl-6-oxo-l,6- 
dihydropyrinudi-2-yl]indoIine-l-carboxylate was dissolved in EtOAc and 
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hydrogenated at atmospheric pressure on 10% Pd/C overnight The crude title 
product was obtained after filtration and evaporation 

Step 2 : Methyl 2-(l-beiizo>1-23-<Mhydn)-lfl-indol-2-yl)-5-benzoyloxy-l- 
5 inetfayl-^K>xo-l,6-dihydropyiimidine-4-caiboxylate 



O 

Me^ JL^OCOPh 




THF was added to the crude product of Step 1, followed by pyridine (2 
eq.) and PhCXX^l (1 eq.). After being stirred at room temperature overnight, the 
reaction mixture was evaporated to give the crude title product. 

10 

Step 3 : 2-(l-ben2oyl-2,3-dihydro-lif-indol-2-yl>iV-(4-fluoroben2yI)-5- 

hydroxy- l-methyl-6-bxo- 1 ,6-dihydropyrimidine-4-carboxainide 
The crude product of Step 2 was dissolved in MeOH and 4- 

fluorobenzylamine (3.5 eq.) added. The solution was stirred at 60 °C over night. The 
15 title product was obtained by preparative RP-HPLC (C18, gradient of CH3CNZH2O + 

0.01 %TFA). 

'H NMR PMSO-d6 + TFA, 340 K, 400 MHz) 5 7.75-7.80 (m» 1 H), 7.45-6.97 (m, 13 
H), 5.77 (dd, J = 10, 3.6 Hz, 1 H), 4.35-4.50 (m, 2 H), 3.72 (dd, J = 16, 10 Hz, 1 H), 
3.35 (s, 3 H), 3.16 (dd, /= 16. 3.6 Hz, 1 H). 
20 MS m/z 499 QA+Hf. 



EXAMPLE 11 

//-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[l-tpyridin-2-ylcarbony])-l,2,3,4- 
tetrahydroquinolin-2-y]]-l,6-dihydropyrimidine-4-carboxainide 
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O 




Step 1 : Methyl 2-(l,2,3,4-tetrahydroquinolin-2-y])-l-methyl-5-ben2oyloxy-6- 

oxo-i ,6-dihydropyrimidine'4-carboxylate 

O 

Me^^.A^OCOPh 
N^^COOMe 



5 Benzyl 2-[5-(ten2oyloxy)-4-(methoxycarbonyl)-l-methyl-6-oxo-l ,6- 

dihydropyriinidi-2-yl]-l ^,3,4-tetrahydroquinoline-l-carboxylate (prepared from 
tetrahydroquinoIine-2-carboxylic acid (Robl et al. Tetrahedron Letters 1995, 36: 
1593) by protection of the nitrogen and following pnx^edimes similar to those set forth 
in Examples 1 or 2 in combination with a deprotection step) was dissolved in EtOAc 
10 and hydrogenated at atmospheric presstue on 10% Pd/C at room temp^ture 
overnight. The title product was obtained as the residue after filtration and 
evaporation of the organic solvent. 

Step 2 : Methyl 5-benzoyloxy-l-methyl-6-oxo-2-[l-(pyridin-2-ylcarbonyl)- 

15 1^3,4-tetrahydn)quinohn-2-yl]-l,6-<iihydiopyrimidine-4-^^ 
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Hie i^sidue of Step 1 was dissolved in dichloromethane. Pyridine, 
picolinoyl chloride hydrochloride and a catalytic amount of DMAP were added. A 
further addition of the leactants was made after two hours. After evaporation of the 
5 solvent, the residue was diluted with EtOAc, the organic phase washed with water, 
dried (Na2S04) and evaporated to afford the title product. 

Step 3 : jv..(4-fluoroben2yl)-5-hydroxy-l-inethyl-6-oxo-2-[l-{pyridin-2- 

ylcarbonyl>l,23AtetrahydroqmnoUn-2-yl]-l,6-dihydn)pyrinudine-^ 

10 carboxamide 

The residue of Step 2 was dissolved in DMF and 4-fluoiobenzylamine 
(3 eq.) was added. The reaction mixture was stirred at 90°C for 1 h. The title 
- compound was purified by preparative HPLC and isolated as its trifluoroacetic salt 
(C18, gradient of CH3CN/H2O + 0.01% TFA). 

15 *H-NMR (DMS0-d6 +TFA, 400 MHz, 340 K) 8 8.35 (d, J = 4.2 Hz, 1 H), 7.81 (t, / = 
7.4 Hz, 1 H), 7.54 (bt. 1 H), 7.49 (d, J= 7.7 Hz, 1 H), 7.37 (dd, J = 5.2 Hz, 7.0 Hz. 1 
H). 7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3 H), 6.90 (t, J = 7.3 Hz, 1 H), 6.62 (t. / = 7.3 
Hz, 1 H), 6.43 (bs. 1 H). 5.74 (t, /= 7.6 Hz, 1 H), 4.42 (dd, 7=6.4 Hz, 14.8 Hz,lH), 
4.32 (dd, /=6.4 Hz. 14.8 Hz, 1 H), 3.65 (s. 3 H), 2.80^2.70 (m. 3 H). L85-L75 (m, 1 

20 H). 

MS m/z 514 (M+H)-". 



EXAMPLE 12 

2-[(25,42J)-l-benzoyl-4-hydroxypyirolidin-2-yl]-iVK4-fluorobenzyl)-5 
methyJ-6-oxo-l ,6-dihydropyrinudine-4-carboxainide 
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10 



15 



HO//.. 




Step 1 : 



Methyl 2-[(2S,4i?)-l-ben2oy]-4-(benzyIoxy)pyrroUdin-2-yl]-5- 
(benzoyloxy)-l-methyl-6-oxo-l,6-dihydropyrimidine-4-caiboxylate 



O 



Me.^A^OBz 



BnOz/./Y^N'^^^ 
\ — N ^ O 




Methyl 2-[(25,4i?)-l-tet-butyloxycarbonyl-4-(benzyloxy)pyirolidin-2- 
yl]-5-(benzoyIoxy)-l-methyl-6^xo-l,6-dihydropyriinidine-4-caiboxylate[obtffl 
from N-Boc-O-benzyl-l^hydroxyproline using chemistry similar to those set forth in 
Examples 1 or 2; the stereochemistry of products of Steps 1 to 3 is based on that of 
starting material] was dissolved in dichloromethane (0.03 M), foDowed by addition of 
an excess of TFA. The mixture was stirred at room temperature for 1 hour. ITie 
solvent was evaporated in vacuo. To the residue dissolved in pyridine, benzoic 
anhydride (2 eq.) was added. The mixture was stirred at room temperature for 5 hours. 
Pyridine was evaporated in vacuo and the residue dissolved in EtOAc was washed 
with HCl (IM), saturated aqueous NaHCOs and brine, dried on Na2S04, filtered and 
evapMated in vacuo to give the tiUe product as a yellow solid. 
•h NMR (DMSO-d6. 400 MHz, 330 K) 6 8.07 (d, /= 7.6 Hz, 2 H). 7.77 (t, ^7.3 Hz. 
H). 7.62 (t. 7=7.74 Hz. 2 H), 7.52-7.49 (m. 5 H), 7.33-7.30 (m. 5 H). 5.47 (bt. 1 H), ' 
4.53 (d, /= 12.1 Hz, 1 H), 4.44 (d, J=12.0 Hz. 1 H). 4.36 (bs, 1 H), 3.87-3.84 (m. 1 
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H). 3.76 (s, 3 H), 3.73 (s, 3 H), 3.57 (d. J=11.2 Hz. 1 H) 2.70 (t, J=12.2 Hz, 1 H), 
2.31-2.28 (m, IH). 

Step 2 : 2-[(25,4J?)-l-benzoyl-4KbeDzyloxy)pynolidin-2-^^^ 

fIuon)benzyl)-54iydroxy-l-methyl-^xo-l,6-dihydropyri^ 

carboxamide 

O 




The compound of Step 1 was dissolved in methanol and 4- 
fluorobenzylamine (5 eq.) was added. The mixture was refluxed overnight. After 
10 cooling, the reaction mixture was filtered and washed with ethyl ether to obtain the 
title product as a white solid. 

^H NMR (PMSO-d6, 400 MHz, 300 K) 8 12.15 (s. 1 H), 9.00 (br t, IH), 7.48 (d. 
J=7.6 Hz, 2 H) 7.41-7.20 (m, 10 H), 7.12 (t. J= 8.8 Hz, 2H), 5.27 (t, J= 8Hz, 1 H), 
4.63 (dd, J= 14.9, 7.3 Hz, 1 H). 4.56-4.38 (m. 2 H), 4.26 (bs, 1 H) 4.25 (d, J=11.4 Hz. 
15 2 H) 3.68 (s. 3 H), 3.52 (d, J= 1 1.2 Hz. 1 H), 2.66-2.63 (m. 1 H). 2.26-2.20 (m, 1 H). 
. MS m/z 557 (M+H)^ 

Step 3 : 2-[(2S,4/i>l-benzoyl-4-hydroxypyirolidin-2-yl]-iVK4-fluorobenzyl^^ 

hydroxy-l-methyl-6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide 
20 The title compound of Step 2 was dissolved in AcOH and 10% Pd/C 

(10% weight) was added. The mixture was stined under H2 at atmosphere overnight. 
Pd/C was filtered. AcOH evaporated in vacuo, and the resulting title compound was 
washed with methanol. 

•H NMR (DMSO-dfi, 400 MHz) 5 12.1 (s, 1 H), 9 (bt. 1 H). 7.51-7.47 (m, 3 H), 7.41- 
25 733 (m. 4 H) 7.1 1 (t, 7= 8.8 Hz. 2 H), 5.27 (t. /= 8 Hz. 1 H), 5.08 (d. J=3.2 Hz. 1 H). 
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4.63 (dd, /=14.8 Hz, 7.3 Hz, 1 H), 4.43^39 (m. 2 H). 4.20 (d. J= 7.4 Hz. 1 H), 3.67 
(s, 3 H), 2.41-2 36 (m, 1 H), 2.2-21 (m, 1 H). 
MS m/z 467 (M+H)*. 

5 EXAMPLE 13 

iV^-(4-fluorobeiizyl)-5-hydix>xy-l-methyI-6-oxo-A^-<pyridin-2-ytoM 
dihydropyrimidiDe-2,4-dicarboxaiDide 



O 




2-Ethyl 4-methyl 5-[(2,2-dimethylpropanoyl)oxy]-l-methyl-6-oxo-l,6- 
10 dihydropyrimidine-2,4-dicarboxylate (made by protection and allcylation of the 

starting material of Example 4, Step 1 using procedures similar to those set forth in 
Examples 1 or 2) was dissolved in DMF, 4-fluorobenzylaniine (3.1 eq.) was added 
and the mixture was stirred at 90 °C overnight After concentration of the solvent, the 
residue was taken into EtOAc, washed with 1 N HCl, dried over Na2S04 and 
15 evaporated to obtain crude iV-(4-fluorobenzyl)-2-cthoxycarbonyl-l-methyl-5-hydroxy- 
6-oxoTl.6-dihydropyrimidine-4-caiboxamide. To this crude product was added 2- 
picolylamine (8 eq.), and the reaction was stirred at 90 "C overnight. The title product 
was obtained as its trifluoroacetic salt by preparative RP-HPLC purification (CIS 
gradient of CH3CN/H2O + 0.01% TFA). 
20 *H NMR (DMSO-dfi. 300K, 400 MHz) 5 12.70 (bs, 1 H). 9.75-9.65 (m, 2 H), 8.56 (d, 
/ = 4.4 Hz. 1 H), 7.90-7.80 (m, 1 H). 7.44 (d. / = 8.0 Hz, 1 H). 7.40-7.35 (m. 3 H). 
7.17 (t, y = 9.2, 2 H), 4.60 (d. J = 6.0 Hz, 2 H). 4.54 (d, 7 = 6.0 Hz, 2 H). 3.67 (s, 3H). 
MSnj/2 412(M+H)\ 

25 EXAMPLE 14 

2-[2-(4-benzoylpiperazin-l-yl)ethyl]-iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo. 
1 ,6-dihydropyrimidine-4-carboxaniide 
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o 



Step 1 : 2-(2,2-diinethoxyethyl)-M-(4"fluorobenzyl>5-hydioxy-l-meth^ 

l,6-dihydropyrimidine-4-caiboxamide 

O 




O 



5 Methyl 2-(2,2-dimethoxyethyl)-5-ben2oyloxy-l-methyl-6-oxo-l,6- 

dihydiopyriimdine-4-carboxylate (1.0 eq.) (prepared from 3,3-dimethoxypropiomtrile 
by procedure similar to those set forth in Examples 1 or 2) in dry MeOH was treated 
with 4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and residue triturated with EtaO to obtain the title product. 
10 NMR (DMS0-d6, SOOK, 400 MHz) 5: 9.80 (br s. IH), 7.41-7.38 (m. 2H), 7.15 (t, J 
• = 8.7 Hz, 2H), 5.04 (br s, IH). 4.47 (d. J = 6.2 Hz, 2H), 3.46 (s, 3H), 3.28 (s, 6H), 
3.01 (d, J = 5.5 Hz, 2H). 
MS: yw/z 366 (M-H)+ 

15 Step 2 : N-(4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-2-(2-oxoethyl)-l ,6- 

dihydropynmidine-4K:arboxamide 
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OHC 




The product of Step 1 was treated with a mixture HCl IN/THF for 1 
hour at 40 °C. Organics were removed in vacuo and residue extracted in DCM, dried 
over Na2S04 and concentrated to give the title compound as -a foam w^hich was 
5 in^unediately reacted in the following reductive amination. 
MS: m/z 320(M + H)+. 

Step 3 : 2-I2-(4-benzoylpiperazin-l-yl)ethyll-//-<4-fluorobenzyl)-5-hydroxy-l^ 

methyl-6-oxo-l ,6-dihydropyrimidine-4-cart)oxamide 

10 The product of Step 2 was dissolved in MeOH and treated with 

sodium acetate (1.6 eq.)» 1-benzoylpiperazine (2 eq.), and sodium cyanoborohydride 
(1.43 eq.). The mixture was left stirring at room temperature for Ihour. The reaction 
mixture was concentrated and the title compound was obtained by RP-HPLC 
pvuification ( Cig, eluting with water and acetonitrile containing 0.1 % TFA). 

15 'H NMR (CDa3+TFA, 273 K, 600 MHz) 5: 10.431 (br s, IH), 8.38 (t, J = 5.7 Hz, 
IH), 7.61 (t, J = 6.4 Hz, IH), 7.52 (t, J = 7.7 Hz, 2H), 7.41 (d. J = 7.4 Hz, 2H), 7.28 
(2H, overlapped by CHQa), 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d. J = 14 Hz, IH), 4.63 (d, 
J = 5.7 Hz, 2H), 4.10 (d, J = 14 Hz, IH), 3.93 <d, J = 11.9 Hz, IH), 3.82-3.74 (m, 4H), 
3.61 (s, 3H), 3.47 (t, J = 12.6 Hz, IH), 3.41 (br s, 2H), 3.29-3-26 (m, IH), 3.15-3.14 

20 (m, IH). 

MS: m/2 494(MH-H)+. 

EXAMPLE 15 

^-(4-fluorobenzyl)-5-hydroxy-l-(24iydroxy-3-nioipholin-4-ylpropyl)-6-oxo-l,6- 
25 dihydropytiiDidine-4-carboxaniide 
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o 




o 



Step 1 : Methyl l-allyl-5-[(2^-diniethylpropanoyl)oxy]-6-oxo-l,6- 

dihydropyriinidine-4-carboxylate 




O 



5 Methyl 5-[(2,2-dimethyIpropaiioyl)oxy]-6-hydroxy-l ,6- 

dihydropyrimidine^-carboxylate (see Example 4, Step 3) was dissolved in THF, then 
allyl bromide (2 eq.) and CS2CO3 (2 eq.) were added. The reaction mixture was 
lefluxed for 2h, then evaporated. The residue was diluted with EtOAc, washed with 
IN HCl, dried ^a2S04) and the solvent evaporated. The product was purified by 
10 fla^ chromatography on silica gel eluting with a gradient of petroleum ether/EtOAc. 
'H-NMR (DMSO-d<i, 400 MHz, 300K) 5 8.47 (s, IH), 5.99-5.92 (m, IH), 5.25-5.14 
(m, 2H), 4.58 (d, J = 5.5 Hz, 2H), 3.82 (s, 3H), 1.28 (s, 9H). 

Step 2 : JV-(4-fluorobenzyl>5-hydioxy-l-(2-hydroxy-3-morpholin-4-ylpropyl)- 
1 5 6-oxo-l ,6-dihydropyrimidine-4-caiboxami de 

2a. The compound of Step 1 was dissolved in dichloroethane and 
m-CPB A was added (5 eq.). The reaction mixture was refluxed until the starting 
materia] was completely consumed, then evaporated. MS m/z 311 (M+H)*. 

2b. Crude material from step 2a was dissolved in MeOH and 
20 moipholine (6 eq.) was added. The reaction mixture was refluxed for 3h, then 
evaporated MS (EI+) m/z 398 (M+H)"". 

2c. Crude material from step 2b was dissolved in DMF and 4- 
fluorobenzylamine (3 eq.) was added. The reaction mixture was stirred at 90 ^C for 
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3h. The title compound was obtained as its tnfluoroacetate salt by RP-HPLC 
purification (gradient of CH3CN/H2O + 0.01% TFA). 

'H-NMR (DMSO-de +TFA, 400 MHz, 340K) 6 927 (bt. IH). 7.94 (s, IH), 7.40-7.36 
(m. 2H), 7.15-7.11 (m, 2H). 4.48 (d, J= 6.4 Hz, 2H), 4.30-4.36, (m, IH), 4.09 (dd, J= 
5 13.6, 4.0 Hz, IH), 3.91-3.86 (m, 5H), 334-3.30 (m, SB), 3.18 (dd, J= 13.6 ,4.0 Hz, 
IH). 

MS m/z 407 (M+H)*. 



EXAMPLE 16 

10 2-[(2S,4S)-l-acetyI-4-fluoropyiTolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l-methyl 

6-oxo-l,6-dihydtopyd]nidine-4-carboxaniide 

O 



Ac 




15 



Stepl : 



l-Benzyl-2-methyl-(2S,4S)-4-fluo[ropyiioIidine-l,2-dicarboxylate 



COzMe 



Cbz 



l-benzy]-2-methyl(2S,4R) 4-hydioxypyrrolidine-l,2 dicaiboxylate in 
dichloromethane was added dropwise to a solution, piecooled to -78 °C, of NJ^- 
20 diethylaminosulfur trifluoride (1 .0 eq.) in dicHloromethane. The reaction was sdned 
while the temperature was allowed to increase to 25 °C. Hie solvent was concentrated 
under vacumn and the crude was purified by flash chromatography (eluent: petroleum 
ether: EtOAc = 1 :1) to give the title compound. 

'H NMR (CDCI3. 300 MHz, 300 K) 5 7.42-7.30 (m, 5H), 5.35-5.10 (m, 3H), 4.65 (d, 
25 . J=9.6 Hz, 0.5H), 4.57 (d, J= 9.4Hz, 0.5H), 3.99-3.62 (m, 2H), 3.79 (s, 1.5H). 3.68 (s, 
1.5H), 2.62-229 (m, 2H). 
MS: m/z 282 (M+H)*. 
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Step 2: 



(4S> l-[(BenzyIoxy)cart)onyl]-4-fluoxo-L-pioIine 



COgH 



CBz 



S l-Benzyl-2-methyH2S,4S}-4-fluoropynolidine-l,2-dicaibox;^ate dissolved in 
methanol was treated with NaOH IN (2 eq.) and the reaction mixtuie was stiired at 
50 for 3 hours. After concentration of the solvent, HCl IN was added until pH=l 
and the aqueous layer was extracted three times with dichloromethane. The organic 
phase was washed with brine, dried over Na2S04 and filt^^ to give, after 
10 concentration, title compound. 

'HNMR (CDCI3, 400 MHz, 300 K) 8 7.45-7.30 (m, 5H). 5.33-5.18 (m, 3H). 4.70-4.60 

(bm, IH), 4.00-3.65 (m, 2H), 2.85-2.25 (m, 2H). 

MS:m/z268(M+H)*. 

Step 3: Benzyl-(2S,4S)-2-aminocarbonyl-4-fluoropyccolidine-l-carboxylate 



A stirred solution of (4S)-l-[(Benzyloxy)carbonyl]-4-fluon)-L-proline in dioxane was 
treated with pyridine (0.7 eq.) and B0C2O (1.3 eq.), then ammonium bicarbonate (1.26 
20 eq.) was added and the mixture was stirred at room temperature for 15 hours. 

Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with 
1 N HCl and bnne, dried over Na2S04 to give, after filtration and concentration, title 
compound. 



'H NMR (DMSO-dfc 400 MHz, 340 K) 5 7.40-7.28 (m. 5H), 5.25 (dt, Jh.f= 53.6 Hz, J 
25 = 4.5 Hz, IH), 5.13-5.06 (m, 2H), 4.28 (d, J= 9.6Hz. IH). 3.80-3.63 (m. 2H), 2.45- 
2.21 (m, 2H). 
MS: m/z 267 (M+H)*. 



15 




^CBz 
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Step 4: BenzyH2S,4S)-2-<:yano-4-fluoTopyrroUdine-l-carboxylate 




^CBz 



Benzyl-(2S,4S)-2-a]iiinocaibonyl-4~fluoropyrrolidine-l-caiboxyIate in 
S dichloTomefhane was treated at 0 ®C with EtaN (2.1 eq.) and trifluoroacetic anhydride 
was added dropwise. 

The reaction mixture was stirred at 0 for O.S hour and 10 minutes at room 
temperature. Then, it was diluted with dichloromefhane, washed with HQ IN and 
brine, dried over Na2S04 and filtered to give, after concentration, title compound. 
10 NMR (DMSO-d6, 400 MHz, 340 K) 5 7.42-7.30 (m, 5H), 5.40 (dbt, JH-i*= 52.3 Hz, 
IH), 5.20 (d, J=12.7 Hz, IH), 5.16 (d, J= 12.7 Hz. IH), 4.94 (d, J= 8,4Hz, IH), 3.68- 
3.56 (m, 2H), 2.63-2.41(m, 2H). 
MS:m/z249(M+H)''. 

15 Step 5: Benzyi-(2S,4S)-2-[amino0iydroxyimino)methyl]-4«fIuoropyrrolidine- 

1-carboxylate 




BenzyH2S,4S)-2-cyano-4-fluoiDpyiTolidine-l-carboxylate dissolved in absolute 
20 ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride 
(13 eq.). 

The reaction mixture was sdned at 50 X for 3 hours and then the solvent was 
removed under reduced pressure. The residue was partitioned between water and 
dichloromethane and the aqueous layer was extracted with dichlorometbane three 
25 times. The organic phase was dried over Na2S04 and filtered. The solid obtained by 
concentration was then leciystallized from MeOH to give title compound. 
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'H NMR (DMSO-dfi. 400 MHz, 300 K) 8 9.10 (bs. IH), 7.40-7.25 (m. 5H), 5.35-5.15 
(m, 3H), 5.07 (m, 2H), 4.43 (d, J= 9.1 Hz, IH). 3.72-3.56 (m, 2H), 2.45-2.20 (m, 2H). 
MS: jd/z 282 CM-fH)\ 



5 Step 6: 



Dimethyl-2-{ [(amino-{ (2S.4S>l-[(benzyloxy)carbonylH- 
fluoiopyrrolidiii-2-yI}methy]idene)aniino]oxy}but--2-enedioate 

COgMe 




BeiizyH2S,4S)-2-[ainino(hydroxyimino)methyl]-4-jnuoropyiTolidine-l-carto^ 
10 chlorofonn was treated Avith dimethylacetylene dicarboxylate for 3 hours at 60 °C. 
The chloroform was then concentrated to give the title compoond as a 8:2 mixture of 
isomers. 

'H NMR (DMSO-de, 400 MHz, 300 K) 5 7.45-7.25 (m, 5H), 6.51 (bs. 1.6 H), 6.14 
(bs, 0.4 H), 5.64 (s, 0.8H), 5.61 (s, 0.2 H), 5.30 (dt, Jh.f= 53.9 Hz, J= 4.6 Hz, IH), 
5.15-5.04 (m, 2H), 4.51 (t, J=8.8 Hz, 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m. 8H), 2.67- 
2.23 (m, 2H). 
MS:m/z424(M+H)*. 

4 

Step 7: MethyI-2-{(2S,4S)-l-[(benzyloxy)carbonyI]-4-fluoropyiiolidin-2-yl )- 

5 ,6-di hydroxypyrin]idine-4-carboxylate 

20 



15 




V-N. O 



CBz 

Dimethyl-2-{ I(anuno-{ (2S,4S)-l-I(benzyloxy)caibonyI]-4-fluoropynolidin-2- 
yl}methylidene)ainino]oxy}but-2-enedioate was refluxed for 6 hours in ortho-xylene. 
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The reaction mixture was then cooled down to room temperature and petroleum ether 
was added. A light brown solid pzecipitated to give after filtration title compound, that 
was not purified furthermore, but used as such in the following reaction. 

5 Step 8: Methyl-5-(benzoyloxy>2-{(2S,4S>l-[(benzyloxy)cart)onyl]-4- 

fluoix)pyiT0lidin-2-yl}-6-hydioxypyiiinidine-4-c^ 

OH 




Methyl-2-{(2S,4S)-l-[(benzyloxy)carbonyl]-4-fluoropynoljdin-2-yll-5.6- 
10 dihydroxypyTiimdine-4-catboxylate in pyridine was treated with benzoic anhydride 
(1.3 eq.) and the reaction mixture was stirred at room temperature overnight. 
Pyridine was concentrated and the residue was taken up in ethyl acetate and washed 
with HCl IN and brine. The organic phase was dried over Na2S04 and filtered to give 
after concentration a crude that was purified by flash chromatography , (eluent: 
1 5 petroleum ether: ethyl acetate= 1 : 1) to give title compoiind. 

•H NMR (DMSOhJc, 400 MHz, 300 K) & 13.50 (bs, IH), 8.09 (d, J=7.7Hz, 2H). 7.80 
(t, J= 7.35 Ha, IH), 7.64 (t, J=7.8 Hz, 2H), 7.45-7.15 (m. 5H), 5.36 (dbt, Jhj«=54 Hz, 
IH), 5.14 (m, 2H)^.02r4.93 (m, IH). 3.95-3.60 (m, 2H), 3.76 (s, 3H), 2.80-2.36 (m, 
2H). 

20 MS: m/z 496 (M+H)*. 



Step 9 : Methyl-5-(benzoyloxy)-2-{(2S,4S)-l.[(b6nzyloxy)carbonyl]-4- 

fluoropyrTolidin-2-yl}-l-methyl-6-oxo-l,6-dihydn)pyriniidine-4- 
carboxylate . 
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" ^OMe 



^CBz 

I 

Methyl-5-(benzoyloxy>2-{(2S.4S>l-l(benzyIoxy)caib(Hiyl]-4-flUOTopy^^ 
6-Jiydroxypyrin)idine^-caiboxylate, dissolved in dry dioxane, was added to a 
suspension of Uthium hydride (1 .2 eq.) in dry dioxane. The reaction mixture was 

5 stined at 38 "C for 45 minutes and then cooled down to room tenq)erature. Dimethyl 
sulfate (1.3 eq.) was added and the mixture was heated to 58 °C and stined at this 
temperature for 3 hours. The reaction mixture was then cooled down and glacial 
acetic acid (02 eq.) was added. foDowed by water and ethyl acetate. The aqueous 
layer was separated and extracted with ethyl acetate; the organic phase was dried over 

10 Na2S04 and filtered to give, after concentration, a crude diat was purified by flash 

chromatography (eluent petroleum ether, ethyl acetate from 4:6 to 2:8) to give the title 
compound as a 4.6:5.4 mixture of totamers by NMR. 

NMR CDMSO-d6, 400 MHz, 300 K) 6 8.08 (d, J=7.5 Hz, 2H), 7.79 (t. J= 7.3 Hz, 
IH). 7.63 (t, J=7.5 Hz. 2H), 7.37-7.11 (m. 5H), 5.48-538 (m, 2H), 5.20 (d. J= 12.8 

15 Hz. 0.46H), 5.12 (d. J=l 1 .8 Hz, 0.54H), 5.10 (d. 1=12.5 Hz. 034H), 4.92 (d, J=12.8 
Hz, 0.46H). 4.00-3.75 (m. 2H). 3.72 (s. 3H). 3.59 (s, 1.6H), 3.52 (s. 1.4H). 2.90-2.65 
(m,2H). 

MS: m/z 510 (M+H)*. 

20 Step 10 : Methyl-2-[(2S,4S>l-acetyl-4-fluoropynolidin-2-yll-5-(benzoyloxy)-6- 

hydroxypyiimidine-4-carboxylate. 
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15 



25 



OBz 




OMe 



Methyl-5-<benzoyloxy)-2-{(2S,4S)-l-((benzyloxy)caibonyl]-4-fluoiop 
l-methyl-6Kjx(>-l,6-dihydropyriiiiidin&4-carboxylate. dissolved in ethyl acetate was 
treated with Pd/C 10% (10%w/w) and acetic anhydride (1 eq.) and submitted under 

5- Ha atoospheie at room temperature. TTie reaction inixture was stined at room 

temperature for 18 hours and then the suspension was filtered over celite to give the 
title compound as a 7:3 mixture of rotamers by NMR. 

NMR (DMSO-d5, 400 MHz. 300 K) 5 8.07 (m. 2H). 7.78 (m. IE), 7.62 (m, 2S), 
5.75-5.26 (m, 2H). 4.13-3.60 (m. 2H), 3.72 (s, 3H), 3.59 (s. 3H), 2.79-236 (m, 2H).' 
10 2.03 (s, 2.1H), 1.87 (s, 0.9H). 
MS: m/z 418 (M+H)*. 



Ste^ll: 2-[(2S,4S)-l-acetyl-4-fluoropyiTDKdin-2-yl]-N-(4-fluorobenzyl>5- 

hydroxy-l-roethyl-6-oxo-l,6-dihydropyrimidine-4-caiboxamide. 



Methyl-2-[(2S,4S)-l^cetyI^fluoropyiToIidin-2-yl]-5-(benzoyloxy)-6- 
hydroxypyrimidine-4-carboxylate was dissolved in MeOH (0.12 N) and treated with 
4-F-benzyIamine (3 eq.) in a sealed tube. The reaction mixture was stiired at 65 °C 
for 18 hours, then it was cooled down. Hie solvent was evaporated and the residue 
20 was washed with ethyl ether several times to obtain a solid that was reciystallized 

from ethanol and washed again with ethyl ether to give the tide compound as a 7.3:2.7 
mixture of rotamers by NMR. 

'H NMR (DMSO-d6. 500 MHz. 300 K) 6 12.01 (bs. IH). 8.52 (t. J = 6.3 Hz, 0.7H). 
8.34 (t, J = 6.3 Hz, 0.3H). 7.34-7.29 (m. 2H), 7.18-7.12 (m. 2H), 5.39 (dbt. Jh.,*=543 
Hz. 0.7H). 5.29 (dt, W54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz, 0.3H). 5.18 
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15 



(dd, 5=9.2 and 1.6 Hz. 0.7H). 4.55-4.47 (m, 2H). 4.20-3.78 (m, 2H), 3.51 (s, 2.1H), 
3.50 (s. 0.9H), 2.75-2.54 (m, IH), 2.47-2.27 (m, IH), 2.00 (s, 2.1H), 1.81 (s,0.9H). 
MS:in/z407(M+H)*. 



BXAMP1£17 

2-{(25,4/?>l-[(dimethylainino)(oxo)acetyl]-4-methoxypynoUdin-2-yl}-A^(^ 

fluorobenzy])-5-hydroxy-l-methyl-6-oxo-l,6-dihydropyiiinidine-4-cariK)xam 

O 



N 




10 Stepl : 



I 

(4/?)-l-[(Benzy]oxy)caibonyl]-4-methoxy-I^proline 



N 

Cbz 



Synthesized following the procedure reported on Journal of Medicinal Cbemistry 
1988, 31. 875-885. 



Step 2 : 



B«jzyl-(25,4/i)-2-cyano-4-methoxypyrrolidine-l-caiboxylate 



N 



Cbz 



To compound (41?)-l-[(Benzyloxy)carbonyl]-4-methoxy-L-proline dissolved in 
20 dioxane. Boo anhydride (1.3 eq), NH4HCO3 (1-26 eq.) and pyridine were added. The 
mixture was stirred overnight at room temperature. Dioxane was removed in vacuo 
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and the residue, dissolved in ethyl acetate, was washed with HQ IN, saturated 
aqueous NatKXH and brine, dried over NaaSOA, filtered and concentrated in vacuo to 
gpt the primary amide. The crude product was dissolved in dichloromethane and 
triethylamine (2.1 eq.) was added. The mixture was cooled down to 0° C and 
5 trifluoroacetic anhydride (1.1 eq.) was added. After 1 hour the dichloromethane 

solution was diluted and washed with HCl IN. saturated aqueous NaHCCb and brine, 
dried over Na2S04. filtered and evaporated in vacuo. The compound was purified by 
flash chromatography on silica gel (eluent ethy] acetate: petroleum ether = 20%:80%) 
as a 4:6 mixture of rotamers by NMR. 

10 'H NMR (DMSO-d6, 400 MHz. 300 K) 6 7.45-7.3 (m. 5H). 5.20 (d. J=12 Hz. 0.4H). 
5.14 (s. 1.2H). 5.12 (d, J= 12 Hz. 0.4H). 4.75 (t. J= 7 Hz, 0.4H), 4.64 (t, J= 7.8 Hz, 
0.6H), 4.02 (bs. IH), 3.6-3.45 (m, 2H), 3.21 (s. 3H), 2.45-2.40 (partially unde^ 
DMSO) (m, IH). 2.40-2.25 (m. Ifi). 



15 Ste£3: Benzyl-(25.4i?>-2-[amino(hydroxyimino)methylJ.4methoxypyiTolidine 

-l-carix)xy]ate 




NH2 



To ben2yK25.4i?)-2-cyano4-methoxypyiroIidine-l-carboxylate. dissolved in ethanol 
20 (0.4 M), hydroxylamine hydrochloride (1.3 eq.) and triethylamine (1 .5 eq.) were 
added. The mixture was stirred at 40°C for 4 hours then at room temperature 
overnight. The mixture was concentrated in vacuo and the residue dissolved in ethyl 
acetate washed with brine, dried over Na2S04, filtered and concentrated to give tide 
compound. 

25 'H NMR CDMSO-dfi, 400 MHz, 300 K) 5 9.05 (bs. IH). 7.45-7.25 (m, 5H), 5.4 (bs, 
2H). 5.10 (d, J= 13 Hz, IH), 5.03 (d. J=13 Hz, IH). 4.26 (t. J= 7.4 Hz. IH). 3.97 (bs, 
IH), 3.63-3.45 (m, 2H). 3.22 (s, 3H) 2.3-2.03 (m. 2H), 
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Step 4 : Dimethyl-2-{ [(amino-{ (2S.4jR)-l-[(beiizyloxy)carboiiy)l-4- 

methoxypyirolidin-2-yl}methylidene)amino]oxy}but-2-enedioate 



..^O^COgMe 



Cbz 

5 To benzylK2S,4i?)-2-(aminoOiydroxyiniino)methyl]-4methoxypytrolidine -1- 

carboxylate, dissolved in chloroform, dimethyl acetylendicarboxylate (1.1 eq.) was 
added. The mixture was lefluxed for 1 hour and left stirring at 40° C overnight. The 
chloroform was removed in vacuo and the crude product purified by flash 
chromatogrj^hy on silica gel (eluent ethyl acetate: petroleum ether = 40: 60). Two 

10 isom^ were present in ratio 7:3. 

'H NMR (DMSO-de, 400 MHz, 300 K) 6 7.40-7.23 (m, 5H), 6.7-6.55 (2bs, 1.4 H), 
6.35-6.2 (bs. 0.6H). 5.61 (s, 0.7H), 5.59 (s, 0.3H). 5.10 (d, J=13 Hz, 0.7H), 5.08 (s, 
0.6H), 5.02 (d, J=13 Hz, 0.7H), 4.304.20 (m, IH), 3.97 (bs. IH). 3.78 (s, 2.1H), 3.73 
(s, 0.9H), 3.62 (s, 0.9H), 3.59 (s, 2.1H), 3.65-3.50 (m, 2H), 3.22 (s, 3H), 237-2.23 (m, 

15 IH), 2.10-1.95 (m, IH). 



20 



Step 5 : 



Methyl 5-(benzoylQxy)-2-{ (2S,4/{)-l-[(benzyloxy)caibonyl]-4- 
m^oxypyirolidin-2-yl }-6-bydroxypyrimidine-4-carboxylate 

OH 



Cbz 



Dimethyl-2-{[(amino-{(25,4i?)-l-[(benzyloxy)carbonyl]-4-methoxypyiiolidin-2- 
yl}methylidene)amino]oxy}bm-2-enedioate were dissolved in xylene and the solution 
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stined at ISC^C for 3 hours and at room temperature overnight Xylene was 
concentrated in vacuo. To the crude compound, dissolved in pyridine, benzoic 
anhydride (1.3 eq.) was added and the reaction mixture was stirred at room 
temperature overnight. The solution was concentrated in vacuo and the crude 
5 dissolved in ethyl acetate washed with 1 N HCl, saturated aqueous NaHCOs and 
brine, dried on Na2S04, filtered and evaporated in vacuo. The crude product was 
purified by flash chromatography on silica gel (eluent ethyl acetate: petroleum ether = 
10:90) and showed a 1:1 mixture of lotaraers by NMR. 

NMR (DMSO-d6, 400 MHz, 300 K) 6 13.5 (s, IH). 8.09 (t, J= 7.0 Hz, 2H), 7.82- 
10 7.75 (m, IH), 7.66-7.61 (ra, 2H), 7.40-7.25 (m, 4 H), 7.12-7.06 (m, IH), 5.10 (s, IH), 
5.09 (d, J= 12.5 Hz, 0.5H). 4.88 (d, J= 12.5 Hz. 0.5H), 4.66 (dd, J= 16.2 and 8.0 Hz, 
IH). 4.10-4.00 (m. IH), 3.74 (s, 3H), 3.75-3.60 (m. 2H), 3.25 (s, 3H), 2.45-2.40 
(partially under DMSO) (m, IH), 2.13-2.03 (m, IH). 

Step 6: Methyl-5-(benzoyloxy)-2-{ (25,4i?)-14(benzyloxy)carbonyl]-4- 

15 niethoxypyrroHdin-2-yl}-l-methyl-6-oxo-l,6-dihydropyrimidine-4- 

carboxylate 

O 

Cbz 

To methyl 5-(benzoyloxy)-2-{(25,4/i)-l-[(benzyloxy)carbonyl]^methoxypyriolidin- 
20 2-yll-6-hydroxypyrimidine-4-carboxylate, dissolved in dioxane, liH (L4 eq.) was 
added and the reaction mixture stirred at 38"* C for 40 minutes. The temperature was 
raised to 60''C and dimethyl sulphate (1.3 eq.) was added dropwise. After two hours 
the reaction mixture was cooled down to O^'C and HCl 1 N was added to quench the 
reaction. The reaction mixture was extracted with ethyl acetate and the organic phase 
25 washed with HCl IN, saturated aqueous NaHCOs and brine, dried on Na2S04, filtered 
and concentrated in vacuo. The desired product was isolated by flash chromatography 
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10 



15 



20 



25 



on silica gel (eluent ethyl acetate: petroleum ether = 30:70) as a 1:1 mixtme of 
rotamos by NMR: 

'H NMR (DMSO-de, 400 MHz, 300 K) 6 8.08 (t, J= 6.8. 2H), 7.82-7.75 (m, IH), 
7.66-7.61 (m, 2H), 7.38-7.22 (m, 4H), 7.08-7.02 (m, IH), 5.18-5.12 (m, IH). 5.13 (d, 
J= 13.1 Hz, 0.5H). 5.07 (d, 1= 13.1 Hz, 0.5H), 5.06 (d, J= 12.4 Hz, 0.5H), 4.84 (d, J= 
12.4 Hz, 0.5H), 4.08-4.17 (m, IH), 3.73 (s, 3H), 3.75-3.55 (m, 2H), 3.65 (s, 1.5H), 
3.44 (8, 1.5H), 3.26 (s, 3H), 2.62-2.52 (partially under DMSO) (m, IH), 2.30-2.15 (m, 
IH). 

MS: miz 522 0^+H)* 



Step 7 : 



B«izyl-(25,4/?)-2-(4-{ [(4-fluorobenzyl)amino]carbon)d }-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydFopyriinidin-2-yl)-4-methoxypyrrolidine-l- 
carboxylate 




Cbz 

To methyl-5-(benzoyloxy)-2-{ (25,47{)-l-[(benzyloxy)carbonyl]-4-methoxypyn'olidin- 
2-yl)-l-methyl-6-oxo-l,6-dihydTopyriinidin&-4-caiboxy]ate,dissolved in methanol, 4- 
F-benzylamine (3 eq.) was added. The reaction mixture was stirred at reflux 
overnight Methanol was removed in vacuo and the residue triturated with ethyl ether 
to give the title product as a 4:6 mixture of rotamers by NMR: 

'H NMR CDMSO-d6 + TFA, 400 MHz. 300 K) 5 14.0 (bs. IH), 8.92 (t, J = 6.4 Hz, 
0.4H), 8.73 (t, J = 5.9 Hz, 0.6H), 7.35-7.25 (m, 4H), 7.20-7.05 (m, 4H), 6.93 (d, J= 

7.5 Hz. IH). 5.09^.95 (m. IH). 5.09 (d. J= 12.3 Hz, 0.6H), 4.75 (d, J= 123 Hz, 
0.6H), 5.05 (d, J= 13 Hz. 0.4H), 4.98 (d, J= 13 Hz, 0.4H), 4.52-4.43 (m, 2H). 4.12- 

4.06 (bm, 0.4H), 4.06^.02 (bm, 0.6H), 3.87 (dd, J= 11.5 and 4.5Hz, 0.4H), 3.84 (dd, 
J= 12 and 2.7Hz, 0.6H), 3.65-3.55 (m. IH). 3.59 (s, 1.2H). 3.41 (s, 1.8H), 3.25 (s. 
3H). 2.45-2.40 (partially under DMSO) (m. IH), 2.30-2.15 (m. IH). 
MS:m/z511(M+H)* 
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Steps : 



W-<4-fluarobenzyl)-5-hydroxy-2-[(25,4J?)-4-methoxypynDlidin-2-yl]- 
l-inethyI-6H}xo-l,6-dihydropyriinidine-4-caiboxainide 



O 




A^OH 




F 



\ 



H 
N 



On 



5 



O 



Benzyl-(2S,4i?)-2-(4-{[(4«fluorobenzyl)ainino]carbonyl}-5-hydn)xy 
l,6-dihydn>pyrimidin-2-yl)-4-methoxypyiTOlidine-l-caiboxylate was dissolved in 
methanol and Pd/C 10%wt (14%w/w) was added. The mixture was stirred under H2 



10 atmosphere at room temperature. After 2 hours the reaction mixture was filtered and 

methanol was removed in vacuo to give title compound. 

NMR (DMSO-d6+TFA, 400 MHz, 300 K) 5 12.58 (bs, IH), 10.16 (bs. IH), 9.74 

(t, J= 6.3 Hz, IH), 8.90 (bs, IH), 7.36 (dd, J = 8.5 and 5.7 Hz, 2H), 7,19 (t, J= 8.8 Hz, 

2H), 5.01 (bs, IH), 4.50^.60 (m, 2H), 4.19 (bs, IH), 3.55-3.45 (m, IH), 3.47 (s. 3H), 
15 3.45-3.35 (m, IH), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, IH), 2.17-2.10 (m, IH). 

MS: m/z 377 (M+H)"" 



To N-(4-fluoroben2yl)-5-hydroxy-2-[(2S,4/i)-4-methoxypyiTolidin-2-yl]-l -me%^ 
oxo-l,6-dihydropyrimidine-4-carboxamide, tiiethylamine (1 eq.) was added. The 
reaction mixture was cooled down to 0*^C and methyl chlorooxoacetate (3 eq.) was 
25 added. After 1 hour the reaction mixture was concentrated and a big excess of 

dimethylamine 2M in THF (30 eq.) was added The reaction mixture was concentrated 
and the desired compound was isolated by HPLC purification (Waters, Symmetry Cis, 



20 



Step 9 : 



2- { (2S,4i?)- 1 - [(dimethylamino)(oxo)acetyl] -4-methoxypyirolidin-2- 
yl } -iV-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-l ,6- 
dihydropyrimidine-4-Cdrboxanude 
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Sum, IPxSOmro eluting with water and acetonitrile contaiTiing 0.1% trifluoroacetic 
acid) as a 2:8 mixture of rotamers by NMR: 

NMR (DMSO-d«, 400 MHz, 340 K) 6 11.9 (bs, IH), 8.99 (bs, 0.8H). 8.85 (bs. 
0.2H), 7.40-730 (m, 2H). 7.14 (t. J= 8.8 Hz, 2H), 5.21 (t, J= 7.5 Hz, IH), 4.54 (dd, J= 
5 14.9 and 6.7 Hz, IH). 4.45 (dd, J = 14.9 and 6.4 Hz. IH), 4.10 (bs, IH), 3.91 (dd. J = 
1 1.6 and 4.6 Hz. 0.2H). 3.79 (dd, J= 11.2 and 4.4 Hz. 0-8H). 3.60-3.50 (m. IH). 3.58 
(s. 2.4H). 3.48 (s. 0.6H), 3.29 (s. 0.6H). 3.27 (s. 2.4H), 2.87 (s, 2.4H). 2.81 (s. 2.4H), 
2.64 (s, 0.6H), 2.57 (s. 0.6H), 2.70-2J0 (m, IH), 2.30-2.20 (m, 0.8H), 2.20-2.10 (m. 
0.2H). 

10 MS: m/z 476 (M+H)* 

EXAMPLE 18 

* 

//i.[l.(4i{[(4-fluorobenzyI)amino)carbonyl)-5-hydroxy-l-methyl-6-oxo-l,6- 
dihydropyiimidin-2-yI)-l-methylethyl]-iy^JV^-dimethylethanediamide (1 1). 

15 



25 




StenV 2-Amino-2-methylpropanenitrile 

20 Organic Synthesis Coll. VolU pg 29 

Acetone cyanohydiin was diluted with MeOH (approx. 3 mmol/mL). The solution 
was cooled and saturated with ammonia gas, and the reaction mixture was allowed to 
stand for one day. The excess of ammonia and methyl alcohol were evaporated by 
rotary evaporation. Residue consisted in the title product. 



Step 2 : Benzyl 1-cyano-l-methylethylcarbamate 
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To a suspension of 2-amino-2-methylpropanenitrile in water an equimolar amount of 
NaaCOs and a slight excess (1.1 eq) of benzylchlorofomiate were added, with an 
5 external cooling. Reaction mixture was stirred o/n at room tempraature, extracted in 
EtOAc and the organic irfiase was washed with NaHCOass, dried (Na2S04), filtered 
and concentrated. Product was obtained as a white solid. 

'H-NMR (CDCI3) 6 7.48-7.33 (bs, 5 H). 5.15 (s. 2 H), 4.98 (bs. 1 H). 1.68 (s. 6 H); 
"C-NMR (CDCI3) 5 153.33, 13.81. 127.81, 127.63, 127.55, 120.64. 66.56, 46.19. 
10 26.67; MS (M+1) m/z 219. 

Stea3: Benzyl 2-amino-2-(hydn)xyimino)-l,l-dimethylethylcarbamate. 



Hydroxylamine hydrochloride in methanol was added to an equimolar stined solution 
of potassium hydroxide in methanol. The mixture was stined for 15 min and the 
precipitated potassium chloride was removed by filtration. The filtrate was added to 
an equimolar amount of the nitrile and the solution stined overnight at 40 "C, tiien 
20 cooled to room temperaOire and concentrated. The resulting residue was triturated 
witii water and the white solid, after drying under vacuum, consists mainly in the title 



'H-NMR (DMSO) 8 9.12 (bs, 1 H), 7.48 (bs. 5 H). 7.08 (bs, 1 H). 5.33 (bs. 2 H). 4.98 
(s, 2 H), 1.39 (s, 6 H); MS (M+l) m/z 252. 

25 




product. 
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Step 4 : 



10 



Methyl 2-(l-{ [(benzyloxy)caAonyllammo}-l-methylethyl)-5,6- 
(iihydioxypyiiiiiicline-4-carboxylate. 






YX 

o o 

Benzyl 2-aimno-2-(hydroxyimino)-l jKlimethylethylcarbamate was suspended in 
chloroform and treated with 1.2 eq of dimethylacetylenedicarboxylate and reaction 
was reflnxed overnight. After coohng at room temperature, volatiles were evaporated 
and the residue was taken into xylene and heated at 145 ""C for 48 h. The reaction 
mixture was stirred at room temperature overnight to allow the precipitation of the 
product (5) as a light brown solid. This solid was collected by filtration and washed 
wid) diethyl ether. 

^H-NMR (DMSO) 5 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H), 7.30 (bs. 5 H). 4.95 
(s, 2 H), 3.80 (s. 3 H), 1.47 (s, 6 H); MS (M+1) m/z 362. 



15 



Step 5 : 



Methyl 5-05enzoyloxy)-2-(l-{ [(ben2yloxy)carbonyl]amino}-l 
methyIethyl)-6-hydroxypyriniidine-4-carboxylate. 



OH 



OCOPh 




To a stirred solution of methyl 2-(l-{[(benzyloxy)carbonyl]amino}-l-methylethyl)- 
5,6-dihydroxypyrimidine-4-carboxylate in pyridine, 1.1 eq of benzoic anhydride were 

20 added and stirring prolonged at room temperature over night Pyridine was evaporated 
and residue was taken in ethyl acetate and washed with 1 N HCl and brine. Organic 
layer was separated, dried (Na2S04), filtered and concentrated by rotary evaporation 
and residue was purified by flash column chromatography (Si02, petroleum 
ether/ethyl acetate 60/40 v/v as eluant). Collection and evaporation of appropriate 

25 fractions afforded title product. 
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*H-NMR (CDQa) 6 12.2 (bs, 1 H), 8.15 (d, / = 7.4 Hz, 2 H), 7.65 (t, J = 7.4 Hz, 1 H), 
7.50 (t. J = 7.5 Hz, 2 H), 7.32 (bs, 5 H), 5.54 (bs, 1 H), 5.05 (s, 2 H), 3.82 (s, 3 H), 
1.67 (s, 6 H); MS (M+1) m/z 466. 

5 Step 6 : Methyl 5-(bKi2oyloxy)-2-(l-{[(beiizyloxy)carbonyl]aiiiino}-l- 

methylethyl)-l-methyl-6K>xo-l,6-dihydropyrin]idine-4-carboxylate 

O 

o ^ ^ o 

To a stined solution of liH (1.1 eq) in dioxane, methyl S-(benzoyloxy)-2-(l- 
{[(benzyloxy)caAonyl]amino}-l-methyIethyl)-6-hydroxypyrimidine-4^ 

10 was added and the mixture was stined at 38 °C for 45 min. After cooling down to 
room temperature, dimettiylsulfate (1 .3 eq) was added and reaction mixture was 
heated at 60 °C for 2 h. Mixture was then cooled to room temperature, dioxane 
evaporated and residue was purified by flash chromatography, eluting with 65/55 v/v 
petroleum ether/ethyl acetate. Collection and evaporation of appropriate fractions 

15 afforded the title product 

^H-NMR (CDCI3) 5 8.19 (d, / = 73 Hz, 2 H), 7.65 (t. J = 7.3 Hz, 1 H), 7.51 (t, / = 7.6 
Hz, 2 H), 7.33 (bs, 5 H). 5.63 (bs, 1 H), 5.03 (s. 2 H), 3.80 (s, 3 H), 3.63 (bs, 3 H), 
1.72 (s, 6 H); MS (M+1) m/z 480. 

20 Step 8 : Benzyl l-(4-{[(4-fluorobenzyl)amino]caibonyl)-5-hydroxy-l-methyl- 

6-oxo-l,6-dihydropyrimidin-2-yl)-l-methylethylcarbamate. 



O 




25 To a methanolic solution of methyl 5-(benzoyloxy>2-(l- 

{ l(bcnzyloxy)caibonyl]amino } - l-methylethyl)-l-methyl-6-oxo-l ,6- 
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dihydropyrimidine-4-carboxylate, p-fluoio benzylamine (3 eq) was added and mixture 
was rcfluxed over nigjit After evaporation of methanol, residue was taken in EtOAc, 
washed with IN HCI and brine, dried 0^32804), filtraed and evaporated to obtain the 
title product 

5 'H-NMR (CDCh) 5 1 1.9 (bs, I H), 7.79 (bt, 1 H), 7.35-7.29 (m, 7 H), 7.07 (t, J = 8.6 
Hz, 2 H), 5.27 (bs, 1 H), 5.02 (bs, 2 H), 4.58 (d, 7 = 6Jl Hz. 2 H), 3.67 (s, 3 H), 1.70 
(s, 6 H); MS (M+1) wi/k 469. 

Step 9 : 2Kl-amino-l-methylethyl)-7V-(4-fluorobenzyl>5-hydroxy-l-niethyI-6- 
1 0 0x0- 1 ,6KlihydiDpyiiinidine-4-caiboxaniide. 

O 



O 

A methanolic solution of Benzyl l-(4-{[{4-fluorobenzyl)amino]carbonyl}-5-hydroxy- 
15 i-niethyl-6<)xo-l,6-dihydn)pyrinridin-2-yl>-l-methylethylcarbamate was stirred over 
night under a hydrogen atmosphere in the presence of catalytic 10% Pd/C. Catalyst 
was then filtered off through celite, and the filtrate was concentrated. Product was 
obtained after trituration with ethyl ether. 

^H-NMR PMSO) 5 12.31 (bs, 1 H), 9.68 (bt, J = 6.6 Hz, 1 H), 8.60 (bs. 2 H), 7.43 
20 (dd, J= 8.4 Hz, J = 5.7 Hz, 2 H), 7.20 (t, J = 8.8 Hz, 2 H), 4.54 (d, J=: 6.6 Hz, 2 H). 
3.56 (s. 3 H). 1.73 (s, 6 H); MS (M+1) wi/z 335. 

Step 10 : Methyl { [l-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-l- 

methyl-6-oxo-l,6-dihydropyrimidin-2-yl)-l- 
25 methylethyl]amino } (oxo)acetate. 
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O 




To a stirred mixture of 2-(l-amino-l-methylethyl>iV-<4-fluoroben2yl)-5-hydxoxy-l^ 
methyl-^xo-l,6-dihydropyrimidine-4-catboxamide (4) and triethyl amine (3 eq) in 
chloroform, methyl chlorooxoacetate (1.5 eq) was added with an external cooling. 
5 Finished the addition, the ice bath was removed and the mixture was stirred at room 
temperature for 3h. Reaction mixture was then partitioned between chloroform and 
IN HQ. Organic layer was separated, washed with brine, dried (Na2S04), filtered and 
concentrated to obtain title product. 

'H-NMR (DMSO) 5 12.2 (bs, 1 H). 9.47 (s. 1 H). 9.04 (t, y = 6.3 Hz. 1 H). 7.38 (dd, 
10 J= 8.4 Hz. J = 5.7 Hz. 2 H). 7.16 (t. J = 8.8 Hz. 2 H), 4.50 (d. J = 6.3 Hz. 2 H), 3.78 
(s, 3 H), 3.45 (s, 3 H), 1.67 (s, 6 H); MS (M+1) m/z 421. 

. Stq>ll: A^'-[l-(4-{[(4-fluoroben2yl)aminolcaibonyl}-5-hydroxy-I-niethyl-6- 

oxo-l,6-dihydK>pyriniidin-2-yl)-l-methylethyI]-iV^^- 
15 dimethylethanediamide (11). 

Methyl { [l-(4-{ t(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-l-methyl-6-oxo-l,6- 
dihydiopyrimidin-2-yl)-l-methylediyl]anrino}(oxo)acetate was lefluxed in an excess 
of 2 M solution of dimethylamine in THF for 2 h. Reaction mixture was cooled to 

20 room temperature, evqxtrated and residue was purified by RP HPLC (C18, 

watei/acetonitrile containing 0.1% of trifluoroacetic add as eluant). Collection and 
lyophilization of appropriate fractions afforded the title pnsduct. 
'H-NMR (DMSO) 5 12.19 (s. 1 H). 9.32 (s. 1 H). 9.06 (t, 7 = 6.4 Hz. 1 H), 7.40 (dd. 
y =8.5 Hz, J = 5.7 Hz, 2 H), 7.18 (t, J = 8.8 Hz. 2 H), 4.51 (d. J = 6.4 Hz, 2 H). 3.55 

25 (s. 3 H), 2.93 (s, 3 H). 2.87 (s. 3 H), 1.68 (s. 6 H); "C-NMR (DMSO) 8 168.23, 
163.76, 163.09, 161.20 (d, /= 96.4 Hz). 158.46, 151.90. 145.49. 134.77. 129.40 (d, J 
= 3.2 Hz). 12429, 115.05 (d. J = 8.5 Hz). 56.50. 41.51. 35.46, 33.42. 32.68. 26.85; 
MS (M+1) m/z 434; MS (M+1) m/z 434. 
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EXAMPLE 19 



5 



Stepl: 




O 




A^OH 



F 



A solution of 5-methyH,3,4-oxadiazole-2-carboxylic acid was treated with 1.9 
equivalents of oxalyl chloride and a few drops of anhydrous ^,^-dimethylformaiiiide. 
10 After 1 h, mixture was concentrated, residue was triturated with n-hexane and directly 
added to an equimolar solution of 2-(l-ainino-l-methylethyl)-iV-(4-fluorobenzyl)-5- 
hydroxy-l-methyl-6^>xo-l,6-<iihydropyrimidine-4-carboxa3nmde (described in step 9, 
example 18) in acetonitrile. Triethyl amine (3 eq) was added to the mixture and the 
reaction was stirred overnight at room temperature. Title product was isolated by prep 



15 RP HPLC (C18. acetonitrile/water containing 0.1% of trifluoroacetic add as eluant). 
'H-NMR (DMSO) 6 12.2 (bs, 1 H), 9.84 (s, 1 H). 9.05 (t, /= 6.5 Hz , 1 H). 7.38 (dd. 
J = 8.4 Hz. J = 5.6 Hz, 2 H), 7.17 (t. / = 8.8 Hz, 2 H), 4.50 (d, J = 6.5 Hz, 2 H), 2.56 
(s, 3 H), 1.74 (s, 6 H), one methyl signal obscured by water, 
MS (M+1) m/z 445. 



2-{ (2S)-l-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-iV-(4- 
fluorobeiizyl)-5-hydroxy-l-methyl-6--oxo-l,6-dihydropyrimidine-4-carboxan^ 



20 



EXAMPLE 20 



25 
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20 




StsEl; l-Ben2yl-2-methy]^5)-4-oxopynolidme-U^carboxylate 




5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloiomethane was added dropwise 
to a stirred solution of oxalyl cWoride (1.01 eq) in dry dichloromethane (1.25 N) at- 
78 °C under Na atmosphere. After 15 min, a solution of the commerciaUy available 1- 
ben2yl-2-inethyH25,4i?>4-hydroxypyrro]idine-l^carboxylate in dry 
dichloromethane was added slowly, and stirring was continued for 30 min at -78 "C. 

10 After addition of triethylamine (5 eq). tiie mixture was graduaUy warmed up to room 
temperatiire. The mixture was quenched with water and aqueous layer was separated 
and extracted with dichloromethane. The exti^act was washed with brine and dried 
over Na2S04. Concentiration of tiie solvent in vacuo gave a residue, which was 
purified by flash cromatography (ethyl acelate:petroleum ether = 3:7) to give tide 

15 product as a yeUow oil. 

'H NMR (DMSO^TFA, 400 MHz, 330 K) 5 7.40-7.32 (m. 5H), 5.20-5.09 (m 2H) 
4.79 (d, J = 9.7 Hz. IH). 3.95 (d. J = 17.9 Hz. IH). 3.78 (d, J = 17.9 Hz. IH). 3.64 (s, ' 
3H). 3.13 (dd, J = 18.7 and 10.6. IH), 2.62 (dd, J = 18.7 and 2.7 Hz, IH). 
MS: m/z 278 (M+H)* 



S!S£2: 1-Benzyl 2-methyl (25)4.4-difluoiopynolidine-1.2-dicarboxylate 
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A solution of l-benzyl-2-methyH2SHH)xopynx)lidine-l>^ in 

dicbloromethane was slowly added to a solution of dietfaylaminosulfur fluoride in 

dichloromethane precooled to - 78 °C. The reaction mixtuie was waimed to room 
5 temperature and mixed with cold water. The organic layer was separated, washed with 

water, dried over Na2S04 and evaporated to give titie compound as a yellow oil. 

*H NMR (DMSO-d6, 400 MHz. 330K) 5 7.40-7.32 (m. 5H), 5.16-5.12 (m, 2H), 4.63 

(br s. IH), 3.96-3.80 (m, 2H). 3-65 (s, 3H), 3.15-2.86 (m, IH), 2.56-2.45 (paitiaUy 

under DMSO)(m, IH). 
10 NMR *H-'^ dec (DMSO-d^, 400 MHz, 330 K) 5 - 98.13 (d, J = 223.7 Hz) + 

-98.72 (d, J = 223.6 Hz) (rotamer a), -101.38 (d, J = 190.7 Hz) + -102.00 (d, J = 

191.3 Hz) (rotamer b) (2F). 

MSm/z300(M + H)''. 

1 5 Step 3 : 1 -[(Benzyloxy)carbonyl]-4.4-difluoro-I^proline 

F 




A solution of 1-benzyl 2-mediyl (2S)-4,4-difluoropyrrolidine-l,2-dicarboxylate in 
methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methanol was removed and 
pH adjusted to 1 with 3 N HQ obtaining a suspension which was extracted several 
20 times with ethyl acetate. Combined organics were dried over Na2S04 and evaporated 
to give titie product as a dark brown oil. 

^H NMR (DMS0-d6, 400 MHz, 330K) 6 12.96 (br s, IH), 7.36-7.31 (m, 5H). 5.11 (s, 
2H), 4.50 (bs, IH), 3.91-3.80 (m, 2H). 3.01-2.82 (m, IH), 2.56-2.41 (partially under 
DMSO) (m. IH). 
25 . MS: m/z 284 (M-H)^. 

m 

Step 4 : Benzyl-(2S)-2-anunocarbonyl-4,4-difluoropynolidine-l-carboxylate 
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25 




To a stilted solution of l-[(benzyloxy)caibonyl]-4,4-difluoro-L-proliiie, pyridine (0.6 
eq.) and di-t-butyl dicarbonate (1.3 eq) in dioxane, ammonium bicarbonate (1,26 eq) 
was added and the mixture was stined at loom temperature for 20 hours. Dioxane was 
5 concentrated and the residue dissolved in ethyl acetate and washed with HCl 1 N, 
saturated aqueous NaHCXDa and brine, dried over Na2S04, filtered and evaporated in 
vacuo to obtain a yellow oil. 

Two sets of signals, two confonners (ratio 1:1) were present. 
'H NMR (DMSO-d6, 400 MHz. 300 K) 6 7.56 (d, J = 15.4 Hz. IH), 7.39-7.34 (m, 
10 5H), 7.17 (d, J = 19.3 Hz, IH), 5.10-5.08 (m, 2H), 4.42 (dd, J = 9.3 and 4.7. 0.5 H), 
4.34 (dd, J = 9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m, 2H). 2.90-2.72 (m, IH). 2.43-2.30 
(m, IH). 

MS: m/z 285 (M+H)"-. 
15 Step 5: Benzyl-(25)-2-cyano-4,4-difluoropyrrolidine-l-caiboxylate 




A solution of benzyI-(2S)-2-aminocarbonyl-4.4-difluoropynolidine-l-caiboxylate and 
triethylamine (2.1 eq.) in dichloromethane was cooled to O'C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stinting was continued for 1 
20 hour allowing the mixture to reach room temperature. Volatiles removed in vacuo and 
residue taken up in ethyl acetate, washed with HCl IN, brine and dried over Na2S04. 
Evaporation gave title compound as brown oil. 

'H NMR (DMSO-dfi, 400 MHz, 300 K) 5 7.40-7.34 (m, 5H), 5.20-5.03 (m, 3H). 
3.99-3.72 (m, 2H), 3.06-2.69 (m, 2H). 



Step 6 : Benzyl-(2S)-2-Iamino(hydroxyimino)methyl]-4,4-difluoropyiK)lidine- 

l-caiboxylate 



-133- 



wo 03/035077 



PCT/GB02/04753 




NH2 

A solution of beiizyH25)-2-cyano-4,4-difluoropyiToUdine-l-caiboxylate, 
hydroxylamine hydrochloride (1.4 eq.) and triethylatnine (1.7 eq.) in edunol was 
lefluxed under nitrogen for 5 hours. Mixture was concentrated and residues taken up 
5 in ethyl acetate and washed with water and brine. Combined organics were dried over 
Na2S04 and evaporated to give title compound as a foam. 

. *H NMR (DMSO-dfi, 300 MHz, 330 K) 5 9.12 (bs, IH), 7.38-734 (m, 5H), 5.36 (bs. 
2H), 5.13 (d, J = 14.4 Hz, IH) + 5.09 (d, J = 14.4 Hz, IH), 4:56 (dd, J = 8.6 and 4.9 
Hz, IH). 4.07-3.76 (m, 2H), 2.80-2.71 (m IH), 2.60-2.51 (partially under DMSO) (m, 

10 IH). 

• MS: m/z 300 (M+H)*. 



Step 7 : Dimethyl-2-{ [(anHno-{ (25)-l-[(benzyloxy)carbonyl]-4,4- 

difluoropyrrohdin-2-yl}methylidene)amino]oxy}but-2-enedioate 

F 



^ V-COOMe 




NH2 

15 "COOMe 

- A solution of benzyl-(25)-2-[amino^ydroxyunino)methyl]-4,4-diflu(»opynolidine-l- 
carboxylate and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was lefluxed 
for 1 hour under nitrogen and the solution was concentrated. Residue was purified by 
. flash chromatography on silica gel, (eluent: petroleum ethenethyl acetate = 7.5:2.5), to 

20 give the desired product as a 3: 1 mixture of two isomm by 'H NMR. 

^H NMR (DMSO-de. 300 MHz. 330 K) 57.45 -7.25 (m, 5H), 6.63 (bs. 1.SH), 6.30 
(bs, 0.5H). 5.62 (s, 0.75H), 5.60 (s. 0.25H). 5.13 (s, 2H). 4.58 (dd, J = 9.1 and 4.9 Hz) 
+ 4.57 (dd, partially overlapped) (IH). 3.96-3.86 (m, 2H), 3.79 (s, 2.2H), 3.74 (s. 
0.8H), 3.66 (s, 0.8H), 3.61(s, 2.2H), 2.93-2.81(m, IH), 2.56-2.43 (partially under 

25 DMSO)(m, IH). 

MS: m/z 442 (M+H)*. 
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Step 8 : 



Methyl-2-{(2S)-l-[(benzyloxy)caibonyl]-4,4-difluorop>TToUdy^ 

5,6-dihydK>xypyriniidin&-4-carboxylate 

OH 




A solution of dimethyl-2-{[(aimno-{(25>-l-.[(benzyloxy)carbonyl]-4,4- 
S difluoropynolidin-2-yl }methyUdene)amino]oxy }but-2-ene(lioate in o-xylene was 
lefluxed for 6 hours. Then the reaction was cooled down and concentrated at 
rotavapon Ethyl ether was added until precipitation of a solid that was filtered, 
washed with other ethyl ether and dried to give the title pyrimidine as a brown solid. 
Two sets of signals, two rotamers (ratio 1:1) were present 



10 NMR (DMSO-de, 400 MHz, 300 K) 5 12.97 (s. IH). 1038 (s, IH), 7.40-7.29 (m, 
3H), 7.22-7.15 (m, IH); 7.10-7.05 (m, IH), 5.12 (d, J = 12.6 Hz, 0.5H) 5.10 (s. IH), 
4.89 (d, J = 12.6 Hz, 0.5H), 4.86-4.72 (m, IH), 4.10-3.86 (m, 2H). 3.81 (s, 3H), 
2.90-2.85 (m, IH), 2.64-2.53 (partiaDy under DMSO) (m, IH). 
MS:m/z410(M+H)''. 



Methyl-2-{ (25)-l-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl ) -5,6- 
20 dihydroxypyriinidine-4-caiboxylate in dry pyridine was treated with benzoic 
anhydride (2 eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HCl IN and 
brine. Organics were dried over Na2S04, filtered and evaporated to obtain an oil 
which was purified by flash chromatography on silica gel (eluent: ethyl 
25 acetateipetroleum ether = 7:3). 



15 



Step 9 : 



Methyl 5-(ben2oyloxy)-2-{(2S)-l-[(ben2yloxy)carbonyl]-4,4- 

difluoropyrrolidin-2-yl } -6-hydroxypyrimidine-4-caiboxylatc 

OH 
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NMR (PMSO-d6> 300 MHz, 330 K) 8 13.51 (bs, IH). 8.10 (d. J = 7.6 Hz, 2H), 
7.79 (t, J = 7.1 Hz, IH). 7.64 (t, J = 7.6 Hz, 2H), 733-7.17 (m. 5H), 5.13 (s, 2H). 4.99 
(t, J = 7.3 Hz, IH), 4.09-3.97 (m, 2H), 3.77 (s, 3H), 3.02-2.99 (m, 2H). 
MS:m/z514(M+H)^ 



10 Methyl 5-(benzoyloxy)-2-{(25)-l-[(bei)zyloxy)carbonyl]-4,4-<iifluorop)^ 

6-hydroxypyriiBidine'4-carboxylate dissolved in dry 1,4'dioxane was added to a 
suspension of liH (1.4 eq.) in dioxane. The mixture was stirred at 38^ C for 45 
minutes and then cooled down to room temperature. Dimethyl sulphate (1.3 eq.) was 
added and the mixture was wanned to 58 for 1 hour. Tlie reaction mixture was 

IS cooled down to 16 °C and glacial acetic acid (0.1 eq) was added, followed by water 
and ethyl acetate. The combined organic layers were dried (Na2S04), filtered and 
concentrated to an oil which was cromatographed through silica gel (eluent: ethyl 
acetateipetroleum ether=3:7) to give the desired compound as a 1:1 mixture of two 
rotamers by 'H NMR 



20 ^H NMR (DMSO-^ 300 MHz, 300 K) 8 8.1 1-8.08 (m, 2H), 7.80 (t, J= 7.7 Hz, IH), 
7.67 - 7.65 (m. 2H). 736-7.10 (m, 5H), 5.50 (dd, J = 9.2 and 4.7 Hz, IH), 5.22 (d, J = 
12.9 Hz, 0.5H), 5.14-455 (m. IH). 4.93 (d, J = 12.3 Hz, 0.5H), 4.16-3.79 (m. 2H), 
3.74 (s, 3H), 3.61 (s,1.5H), 3.45 (s,1.5H), 3.25-3.11 (m, IH), 2.89-^2.74 (m, IH). 
MS: m/z 528 (M+H)"". 



5 



Step 10 : 



Methyl-5-(benzoyloxy)-2- { (25)-l-[(benzyloxy)carbonyl]-4,4- 
difluoropyrrolidin-2-yl } - l-methyl-6-oxo-l ,6-dihydropyriniidine-4- 
caiboxylate 




25 



Step 11 : 



BeiizyH2S)-4,4-difluoro-2-(4-U(4-fluarobenzyl)aminolcaibonyl)-5- 

hydroxy-l-methyl-6-oxo-l,6-dihydropyrimidin-2-yl)pyrrolidine-l- 

carboxylate 
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10 



20 



25 



Cb2 

Methyl-5-(benzoyIoxy>2-{(25^1-((ben2yloxy)catbonyI]-4.4-difluoropy^ 
l-me%I-6-oxo-l,6-dihydropyrin]idine-4-cart)oxy]ate in dry MeOH was treated with 
4-fluorobenzy] amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo 
and the residue was taken up in ethyl acetate, washed witfi HQ IN, brine, dried over 
Na2S04. TTie filtrate was concentrated in vacuo and triturated with ethyl ethw to 
obtain the title compound as a 1.5:1 mixture of two rotameis by NMR. 
'H NMR (DMSO-dfi+lPA, 300 MHz, 300 K) 5 8.92 (bt, 0.4H), 8.69 (bt. 0.6H), 7.36- 
7.31 (m. 4H), 7.20-7.09 (m, 4H), 6.97 (d. J = 7.2 Hz, IH), 5.34-5.25 (m. IH), 5.14 
(d, J = 12.4 Hz, 0.4H ). 5.07-4.99 (m. 1J2H). 4.81 (d, J = 12.2 Hz. 0.4H), 4.51-4.48 
(m, 2H), 4.38-4.21 (m, IH). 4.07-3.96 (m, IH), 339 (s, 1.2H)3.48 (s. 1.8H), 3.05- 
2.95 (m, IH), 2.78-2.68 (m, IH). 
MS: m/z 517 (M+H)^ 



15 • Step 12 : 



(25H.4-difluoro-2-(4-{[(4-fluorobenzyl)ainino]cart)onyl}-5-hydroxy- 

l-methyl-6-oxo-l,6-dihydropyrimidin-2-yl)pyrrolidinium 
trifluoroacetate 

O 




A solution of benzyI-(2S)-4,4^1ifluoro-2-(4-{[(4-fluoiobenzyl)amino]carbonyI}-5- 
hydroxy-l-methyl-6-oxo-l,6-dihydropyriinidin-2-yl)pyrroUdine-l-caTboxyIatein 
MeOH was treated with Pd/C 10%wt (10% w/w) for 3 hours at room temperature 
under H2 atmosphere. The mixture was filtrated over a celite pad, concentrated in 
vacuo and treated with trifluoroacetic acid (10 eq.). The acid in excess was removed 
in vacuo to obtain title product as a pale yellow solid after trituration with ethyl ether. 
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•h NMR ff)MSO-d<r+TFA, 300 MHz. 340K) 5 9.60 (bt. IH). 7.39 (t, J = 8 Hz, 2H). 
7.17 (t, J = 8,8 Hz, 2H), 5.35 (t, J = 8.4 Hz, IH). 4.62 (dd, J = 15.3 and 6.6 Hz. IH), 
4.55 (dd, J = 15.2 and 6.3 Hz, IH). 4.05-3.87 (m, 2H), 3.48 (s, 3H), 3.30-3.14 (m. 
IH), 2.96- 2.78 (m, IH). , 
5 MS: mlz 383 (M+H)*. 

■ 

Step 13 : 2«-{ (2S)-l-I(ciimethylamino)(oxo)acetyl]-4,4-difluoropyrro 

JV^<4-fluoit)beii2yl)-5-hydroxy-l-methyl-6-oxo-l,6-dihydro 

4-carboxaiiiide 

* 

10 

A solution of (2i>4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]caibonyl)-5-hydroxy-l- 
methyl-6-oxo-l,6-dihydropyrimidin-2-yl)pyrrolidimvim tnfluoroacetate in chlorofonn 
and triethylamine (1.01 eq.) was treated witii methyl chlorooxacetate (2 eq.) at 0 "C. 
The mixture was allowed to reach room temperature for 2 hours. Dimethylamine (30 
15 eq.) was added at room temperature and the mixture left stirring over night. The 

mixture was concentrated in vacuo and purified by preparative HPLC (Colurrm: Cig, 
eluent: acetonitrile and water containing 0.1 % trifluoroacetic acid). To obtain the title 
product two rotamers (ratio 4:1) were found in H NMR. 

'H NMR (DMSO-dfft^TFA, 300 MHz, 300 K) 6 9.23 (t, J = 6.5 Hz, 0.8H), 9.10 (bt, 
20 0.2H), 7.34 - 7.31 (m, 2H), 7.11 (t, J = 8.8 Hz, 2H), 5.48 (dd, J = 8.9 and 5.7 Hz, IH), 
4.53 (dd, J = 15.0 and 6.7 Hz, IH), 4.42 (dd, J = 15.0 and 6.2 Hz, IH), 4.24-4.16 (m, 
IH). 4.05-4.02 (t, J = 11.8 Hz, IH), 3.52 (s, 2.4H), 3.45 (s, 0.6H), 3.15-3.04 (m, 
1.6H), 2.84 (s. 2.4H), 2.80 (s. 2.4H). 2.79 - 2.65 (m, 0.4H), 2.63 (s, 0.6H), 2.57 (s, 
0.6H). 

25 MS: m/z 482 (M+H)*. 

EXAMPLE 21 

2-Il,2-dimethyl-4-(niediylsulfonyl)piperazin-2-yl]-iV-<4-fluorobCTzyl)-5-hydroxy-l- 
methyl-6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide 
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O 




SteEl: l-l«°zyl4-tert-bulyl2-cyan<>-2-methylpipera2ine-l,4-dicaiboxylate 

Boc 
N 

Cbz 

5 

To a cooled (-75 °C) solution of LDA 2M in heptanemiF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)caibonyl]-4Ktert-butoxycarbonyl)piperazine-2-carboxylic acid 
(Bigge et al. Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C. 
After being stined for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75 
10 °C the reaction mixture was left wanning to r.t., evaporated, diluted with AcOEt, 
washed with NaHCOa, water, brine and dried over Na2S04.. TTie crude was purified 
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the 
title compound . 

'H NMR (DMSOdfi. 340K, 300MHz) 6 7.45-7.30 (m, 5H), 5.19 (AA' system, J = 13 
15 Hz, 2H), 4.05 (d, J = 14 Hz. IH). 3.87-3.78 (m, IH), 3.66 (d, J = 14 Hz, IH), 3.62- 
335 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS: m/z 360 (M+H)*. 

Ste£2: 1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l- 

20 (inedioxycarbonyl)-3-oxoprop-l-enyl]oxy}imino)methyI]-2-methyl 

piperazine-l ,4-dicaiboxylate. 
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20 




Cbz 



ACOaMe 

u COjMe 



A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpipera2ine-l,4-dicarboxylate in 
EtOH was added to a solution of EtjN (3^2 eq) and NHjOH HQ (3 eq) in aOH. The 
5 mixture was stirted 2 hr at 40 °C. After evaporation of the solvent, die residue was 
diluted with AcOEt, washed with water, dried over Na2S04, filtered and concentrated. 
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylatB 
(1.5 eq) added to tiie stirred solution. Reaction was refluxed over night. The mixture 
was evaporated and the residue was purified by flash chromatography on silica gel 
10 (petroleum ethrar/AcOR, 65 :35) affording the tide compound as mixuture of isomeis 
in 3.5:1 ratio. 

'H NMR (DMSOdfi, 340K, 300MHz). Two sets of signals were observed due to the 
presence of die geometric isomers: 5 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs, 
0.44 H), 5.63 ( s,0.78 H). 5.55 (s. 0.22 H). 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H). 
15 3.60-3.45 (m, 2H). 3.45-3.31 (m, IH). 1 Jl (s, 2.4H) , 1.45 (s, 0.66 H), 1.41 (s, 9H). 
MS: m/z 535 (M+H)^ 



Step3 : 1-benzyl 4-teit-but}d 2-[5-(benzoyloxy)-4-hydroxy-6- 

(methoxycaTbonyl)pyrimidin-2-yl]-2-metiiylpipeiazme-l,4-dicatboxy]ate 



BocN 




1-benzyl 4-feft-butyI 2-[(Z)-amino({ [(l£)-3-methoxy-l-(methoxycaitonyl)-3- 
oxoprop-l-enyl]oxy)imino)methyl]-2-methylpiperazine-l,4-dicatboxylate was 
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dissolved in xylene and stirred at 155 °C for 8h, After evaporation of the solvent, the 
residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added. Hie 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the oiganic phase washed with HCl 
5 IN, dried (^32804) and evaporated. The title product was obtained by flash 
chromatography (eluoit petroleum ethei/AcOEt 70/30). 

'H-NMR (DMSOdfi. 340K, 400MHz) 5 12.96 (bs, IH), 8.07 (d. 7=7.2 Hz, 2 H), 7.76 
(t, J=7.6 Hz, IH), 7.62 (t, J=7.6 Hz, 2H), 7.37-7.22 (m. 5H), 5.03 (s, 2H). 3.96 (dt 
,Ji=13.6 Hz. 72=5.8 Hz, IH), 3.80-3.52 (m, 7H). 3.47-3.40 (m, IH), 1.65 (s. 3H), 1.35 
10 (s, 9H). . 

MS; m/z 607 (M+H)^ 

Step 4: 1-benzyl 4-icit-botyl 2-[5-(benzoyloxy)-4-(niethoxycaibonyl)-l- 

methyl-6-oxo-l ,6-dihydropyrimidin-2-^]-2-methyIpiperazine-l ,4- 
dicarboxylate. 



15 



N 



BocN 



O OMe 
A^OCOPh ^j^N^OCOPh 

NCbz O L ^NCbz O 



OMe 




B 



1-Benzyl 4-r^/t-butyI 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin- 
20 2-yl]-2-methylpiperazine--l ,4-dicarboxylate was added to a suspension of DH (1 .1 eq) 
in dioxane (7 ml/mmol) at room temperature. The mixture was stined at 40 for 45 
min» then dimethylsulfate (1.3 eq) was added and the temperature was raised to 60 ''C. 
After 1 h glacial acetic acid (0.1 eq) was added to the reaction mixture, followed by 
water (7 ml/nunol) and EtOAc (7 ml/mmol). The aqueous layer was separated and 
25 extracted with EtOAc. The combined organic layers were dried (Na2S04) and 
concentrated. The crude was purified by flash chromatography on silica gel 



-141- 



wo 03/035077 



PCT/GB02AI4753 



(AcOB/pettoleum ether, 1:4) to separate the title compound A from B (ratio A/B 
1.3/1). 

A: NMR (CD3CN, 320K. 300MHz) 6 8.18 (d, /=7.2 Hz, 2H), 7.80 (t. 7=7.5 Hz. 
IH). 7.63 (t, 7=7.8 Hz, 2H). 7.45-7.22 (m. 5H), 5.08 (AA* system. J = 12 Hz. 2H), 
4.18-3.88 (m. 3H), 3.81 (s, 3H), 3.68-3.46 (m, 5H, at 3.58 (s)), 3.40-3.22 (m. IH), 
1.75 (s, 3H). 1.49 (s, 9H) . 
MS: m/z 621 (M+H)^ 



Step 5: Methyl 5-(benzoyloxy)-2-[4-(tert-butoxycaibonyl)-2-methylpiperazin- 

10 2-yl]-l-methyl-6-oxo-l ,6-dihydropyrimidine-4-carbQxylate 

OCOPh 



^ ^oc 



BocN 

NH d 



.OMe 




1-Benzyl 4-tert-hatyl 2-[5-(benzoyloxy)-4-(methoxycaitonyl)-l-methyl-6-oxo-l,6- 
dihydropyrimidin-2-yl]-2-methylpiperazine-l,4-dicaiboxylate was dissolved in AcOEt 
(20 ml/mmol) and hydrogenated at atm piessure on 10% (wAv) Pd/C over night After 
15 filtration of the catalyst, solvent was evaporated to give crude product. 

'H NMR (DMSOd6 + TFA, 340K. 400MHz) 6 8.08 (d, J = 7.1 Hz, 2H), 7.787 (t, J = 
7.4 Hz, IH), 7.63 (t, J =7.8 Hz, 2H), 4.30 (d, J = 15.2 Hz, IH), 3.90-3.50 (m, lOH). 
3.35-3.25 (m, IH), 1.81(s, 3H). 1.37 (s. 9H) . 
MS (EI+) m/z 487 (M+H)*. 

20 

Step 6: 2-[i;2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-JV-(4-fluoiobenzyl> 

5- hydroxy-l-methyl-6-oxo-l,6-dihydr(^yrimidine-4-carboxamide . 

Crude methyl 5-(benzoyloxy)-2-[4-(teit-butoxycaibonyl)-2-metiiylpiperazin-2-yl]-l- 
25 methyl-^oxo-l,6-dihydFopynmidine-4-caitx)xylate was dissolved in MeOH, p- 
fluorobenzylamine (3.0 eq) was added and die mixture was lefluxed over night 
Evaporation of the solvent afforded erode product. 
MS: m/z 476 (M+H)*. 
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Crude obtained in the previous step was dissolved in MeOH (20 ml/mmol) and 
NaCNBHa (2,8 eqX AcONa (3.2 eq) and HCHO 37 % in H2O (4eq) weie added. The 
leacticn mixture was stined at room temperature over night, evaporated and the crude 
solid (4-fluorobenzyl 2-[4-(terf-butoxycarbonyl)-l,2Kiimethylpiperazin-2-yl]-5- 
S hydroxy-l-methyl-6K>xo-l,6Kiihydropyriinidine-4-carboxylate) obtained washed with 
Et20- 

MS (m+) m/z 490 (M+H)*. 

Deprotecdon of Boo group was carried out in DCM/TFA (1:1, 10 ml/mmol) for 1 
hour. 

10 MS (EI+) m/z 390 (M+H)*. The crude product was dissolved in DCM , EtaN (3.3 eq) 
and MeS02Cl (2.6 eq) were added and the reaction was stirred at room temperature 
over night The reaction mixture was evaporated and the crude residue purified by 
preparative HPLC (CI 8. gradient of CH3CN/H2O + 0.01% TFA) to obtain the title 
product. 

15 *H NMR (CD3CN + TFA. 320K. 400MHz) 5 8.51 (bs, IH), 7.46-7.36 (m, 2H), 7.15- 
7.10 (m. 2H), 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd. J, = 14.4 Hz, J2 - 2.2 Hz. IH). 3.88- 
3.80 (m. IH), 3.68 (dt, Ji = 13.6 Hz, J2 = 3.3 Hz, IH), 3.61 (s, 3H), 3.60-3.50 (m, IH) 
3.42-3.31(m, 2H), 2.94 (s, 3H). 2.81 (s, 3H), 1.92 (s. 3H). 
MS: m/z 468 (M+H)^ 

20 Tables 1 and 2 below list compounds of the present invention which 

have been prepared. The tables provide the structure and name of each compound, 
the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (Mr) as 
determined via FLA-MS. and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 

25 included with the compound name. The synthetic scheme identified as " 1 '^'^ in Table 
1 is identical to Scheme 1 above, except for an additional deprotection step to remove 
Boc. Cbz, or benzyl present in the 2-substituent in the pyrimidinone ring. 
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1 Ezpi 


Structure 1 


Name { 




Scheme 


1 




N-(2-ethoxybe]ayl>*54iydroxy- 1 
l-n]etby]^2-(4-metfayIpheny]>6-i 
0«>-l,6-<lihydropyriinidiQe^ 1 
carboxamide 1 


394 


1 


2 


0 1 


N-{23-<iiincthoxyben^J>.5- 

hydraxy-l-inethyl-2-(4- 

niethylpbenyJ>6-oxo-l,6- 

dihydiopyxiiiudiiiBr4' 

caifooxanride 


410 


1 

« 


3 


o 1 


N-(23-dinicthoxybciizyl)'2-{4- 
[(<liiaethylamino)mediy]]phaiyl 
} -S-hy droxy-1 -methyV^-nxo- 
l,6-dibydropyrii]]idiiic-4- 
cait}oxaniide (TFA salt) 


453 


3 


4 




N-(4-£luon)beazyl>2-{4- 
[(dimethylamiiio)nietibyl]pbeDyI 

)-5-bydn>xy-l-methyl-6-oxo- j 
l,6^ibydropyriimdnie-4- | 
carboxamide (TFA salt) { 


411 


3 


5 




N-(2,3-diinctfiaxybcnzyI)-5- I 
hydroxy- 1 -iDCtbyl-6-oxo-2-[4- 
(pyrrolidin- l-ybooethy I)phenyl]- 
1 ,6-diby dxopyriimdine^ 
cazboxamide (TFA salt) 


479 


3 


6 




|N-(4-fluorobcnzyl)-5-hydroxy-l 
n]etbyl-6-oxo-2-[4-(pyTrolidiii-l 
|y]inetfay])plienyl]-l,6- 
|dibydropyrinu(lm&4- 
Icaiboxamide (ITA salt) 


437 


3 


7 


1 ^ 


|N-(4-fIuorobeiizyi)-5-hydioxy-J 
|methyl-6-oxo-2-(4-(piperidin-l- 
[ylxnefl]yl)phesyl]-l,6- 
1 dihydropynmidiii&4- 
Icaxboxamide CTFA salt) 


1 451 


3 

• 


8 


1 ^ 


|N-(2,3-diniethoxybenzy]>-5- 
Jhydroxy- l-iiieihyl-2- [4- 
|(marpboIii)-4-yInicthyl)pbenyI}- 
|6-oxo-l,6-dihydropyrinudiQe-4- 
Icaiboxamide CTFA salt) 


495 


3 
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N-(4-fhiQn)beDzy]>-5-hydroxy-I 
mcthyI-2-[4-(morpfaoliD-4- 
ylmcdiyJ)phcnyIJ.6:O0io- J ,6- 
dibydTOpyiiiiiidiiie-4- 
caiboxamide (IFA salt) 



453 




12 




13 



14 



0 



15 




16 



N-<4-fIuOToben2yl)-54iydroxy- 
incthyl-2-{4-[(4- 
metfaylpipaazui-l - 

yl)mechyj]plienyl)-6oxo-l,6- 
dihydTopyrinndine>4- 
caiboxamidc (IFA salt) 

2.(4- 

[(dietl]y2aix]mo)mediylIpheayl ) 
N-(2,3-diiiiethoxybenzyI)-5- 
hydroxy-l-jncthyl-6oxo-l,6- 
dihydropyThiiidine-4- 
caiboxazmde CTFA salQ 

2-{4. 

[(diethylanmio)metfayJ]phenyl }-| 
N-(4-fIuorobeii2yl)-5-hydn)xy-l| 
metbyl-6-oxo-l,6- 
dihydTOpyritnidine-4- 
caiboxanude (TFA salt) 



466 



481 



2- 

[(dlinetfay]amiDo)(pfaeDyI)ii]eth] 
l]-N-(4-fiiiorQbeii^0-5- 
liydioxy-l-mediyl-6-OKo-l»6- 
«iihydn)pyiimidiiic5-4- 
carboxaioide (TFA salt) 

N-(4-fluoiobcii2yi)-2-K4- 
ftmnylpipcntzhHl- 
yl)(pbenyI)methy]J-5-hydrQxy-l| 
inethyl-6-oxo-l,6- 
dihydropyrinudiii&4* 
carboxamide (TFA salt) 



411 



Am 



N-(4-fIuorobcnzyl)-5-hydroxy- ] 
methyl-6-oxo-2-. 

{pheayl[(pyridiii-3- 

ylniethyl)aininoln!cthyl)-1.6- 
dihydiopyTimidme-4- 

carboxamide (IFA salt) 



474 




2-beiizyl-l-[2- 
(dimethylaiiiuio)ethyl]-N-(4- 
fIuon>benzyI).5-hydroxy-6-oxcK| 
1 ,6-dihydropyriniiditic-4- 
caii)oxaiiude (TFA salt) 



425 
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17 




I- [2-(dimetfayIaimno)ethy]]-N- 
(4-fhioit)bcnzyl)-5-hydroxy-2- 
(2-mcthylphenyl)-6-oxo-l,6- 
dihydTopynmidiiie-4- 
caiboxanude cn^A salt) 



425 



18 



"^rT ft 



N-(4-fluorobenzyl)-5-hydroxy-] 
iii&thyl-2-(4-iiiethy]phenyD-6- 
axo-1 ,6-dibydiopyri] 
caiboxandde 



368 




2-beiizyl-N-a3- 
diiiiethoxybeDzy]>-l-[2- 

(dlmethylammo)ethyl>5- 

hy droxy-6-oxo- 1 ,6- 

dihydiO|>yriimdme-4- 

carboxamide (TFA salt) 



467 



20 




2-{4-[(4-cthylpipera2iii- 1- 
yl)methyl]phenyl }-N-(4- 
flu(TObenzyl)-5-hydroxy-l- 
]netfayI-6-oxo-l,6- 
dihydropyriimdliie-4- 
caii)Oxaiiude (TFA salt) 



480 



21 



6 



N-(4-fluorobeiizyl)-5-hydroxy- 1| 
metbyl-6-QXO-2-{4-[(2-pyTidin- 
3-ylpiperidin-l- 
yl)methyl]pbcnyll- 1 ,6- 
dihydTopynmidine-4- 
carboxamide (TFA salt) 



528 



22| o 



N*-(4-fluorobcDzyl>-5-hydroxy-l| 276 (M-)| 
ined)yl-6-oxo-l ,6- 

dibydn>pyTiinidine-4- 
carboxamide 



23 




N-(23-dimethoxybenzyl)-5- 
hydroxy-l-methy 1-6-0X0- 1 ,6- 
dihydiopyriimdiiie-4- 
carboxamide 



320 



24 




N-[4-fluoro-2- 
(Crif]iiQromethy])bei]zyl]-5- 
liydroxy-l-inethy]-6-oxo- 1,6- 

dihydropyriimdine-4- 
carboxamide 



(M-)344 
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N-(3-cliloix>-4-methyIbeDzyl)-5- 
hydroxy- 1 -mcthy I-6-axo- 1 ,6- 
(lihydiopyniDidin&4- 
caiboxanude 



308 



26 




CKk«U 



27 



5'hydroxy-N-[(lRaS>.2- 
l^(ii03cy-2,3-dihydio-IH-indeii- 
l-yIM-inctfiyK2- {4-[(4- 
mctbylpipciazin-l - 
yl)inetfayl]phenyl }-6-oxo-l,6- 
dihydiopyriimdiiiie^ 
caThoxamidft (TP A saltt 



490 




GHbal 



N*<4*flQarobeiizyI>'5-hydroxy-2 
(4-{[(2R>2- 

(methoxymetfayOpyrrolidin- 1- 
yljmethyl }phcnyl)-l-iiietbyl-6- 
Qxo-l,6-dihydiopyiiiDidtne-4- 
xaimdeflFAsalt) 



4S1 



Ctdral 



N-(4-fluoroben2yI)-5-hydioxy-2 
(4-{[(2S)-2- 

(methoxyinethyl)pyrrolidiQ-l- 
y]]]xietfayl }i^yl}-l-mediy]-6- 
oxo-l,6-dihydTopyri]iudine-4- 
carboxamide (TFA salt) 



481 



29 




N-(4-fluorobenzy l)-2-(4- { [(4- 
fluoiobcnzy2)aniino]methyl}ph 
eoylVS-hydroxy- l-iDetbyl-6- 
oxo-l,6-dihydn)pyriinidine-4- 
carboxamide (^HFA salt) 



491 



30 




2-benzy]'N-(4-fluoiobeiizyI)-S- 
hy droxy- lK2-inoq7holin-4- 
yIethyl)-6-oxo-l,6- 
dihydiopyriinidiii&4- 
carboxamidc (TFA salt) 



467 



31 




1 -[2-{di mcthy laimiio)ethylJ-N- 
(4-fluon)bcii2yI)-5-hydroxy-6- 
oxo-l,5-dihydiDpyriimdiDe-4- 
caiboxamide (TFA salt) 



335 



32 




N 



N-(4-fluorobenzyI)-5-hydn)xy-^ 
oxo-]-(pyridiii-3-ylinetbyl>l,6- 
dihydropyrizmdtiD&4- 
caiboxamide (TFA salt) 



355 
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33 




2-beozyl-N-(4-fiiioiobeiizyl)-S- 
hydioxy-6-oxo-l-<2-pyrrofidia- 
-ylcihyl)-l,6- 
dihydn3pyriinidin&-4- 
caiboxaimde (TFA salt) 



34 




2-beiizyl-N-(4-fluwobeiizyl)-5- 
iydn>xy-6-oxo-l-(2-pipeiidin-l 
ylechy])- l,6<lihydropyriimdiii&> 
4-caii)axa]nide fI7A salt) 



35 




2-(l-beii2ylpiperidin-2^yl)-N-(4 
fIaon>beazyO-^bydroxy-l- 
methy]-6-oxo-l,6- 
dihydiopyninidm&4~ 
caiboxamide (TP^ salt) 



451 



465 



451 



36 




N-(4-fluofrobeDzylV5-hydTOxy-l 
methyl-2-( 1 -inctbylpipehdm-2- 
yl)-6-oxo-l,6- 
dihydropyiiinidiiie-4- 
carboxamide (TFA salt) 



375 



37 




2r(l-benzyIpiperidin-3-yl)-N-<4' 
flQOTobenzyI)-5-hydroxy-l • 
inefhyl-6-oxiCHU6- 
dihydropyriniidine-4- 
carboxamide (TFA salt) 



451 



38 




H3- 

[(^iiiethy]aiiiino)iiiethy1]benzy1 
}-N-(4-fluoiobcnzyl)-5-liydroxy 
6-oxo- 1 ,6-dihy dropyriinidme-4- 
carboxamidc (TFA salt) 



411 



39 




N-(23-dimethoxybenzyl> l-[2- 
(diinethylaiiuno)ethyIl-5- 
hydroxy-6-oxo- 1,6- 
dihydiopyriniidiii&4- 
carboxamide (TFA salt) 



377 



40 




N-<23-diinedioxyben2yl)-5- 
bydroxy-6-oxo-l-(pyridiD-3- 
ybnethyl)-l,6- 
dihydiDpyrunidine-4- 
carboxamide (TFA salt) 



397 
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.OH 



o 



42 



.OH 



43 



44 



45 



.OH 



N4-(4-fIuorobenzyI}-S-hydroxy 

l-incthyl-N2-(2"morpholiii-4- 

ylethyl>6-oxo-l,6- 

dicaiboxamide (TFA salt) 



434 



N-(4-fluorobenzyI)-5-hydroxy-€ 
Qxo- l-(3-(pynt)Jidin- 1- 
y]iDethyl}beiizy]]-l,6- 
dibydfopyrimidinM- 
carboxamide CIFA salt) 



N-(4-fIuoTob6iizy]}-5-hydioxy- 
C3-(mQipfaoliii-4- 

yfanethy]}bcnzy1]-6-oxo-l,6- 
dihydropyrimidinc-4- 
carboxamide (TFA salt) 



N-(4-fluQrobcii^l)-5-hydiQxy-l 
l3-[(4-inelhylpiperazin-l- 
yl)2nethyl]ben2yl }-6-oxo-l,6- 
dihydropynBudmc<4- 
carboxamide (TFA salt) 



N"(4-fluorobeii2yl)-5-hydiroxy-6 
ox<>-l-{3-[(4-pyridin-2- 
ylpiperaan-l-yOmcthyJjbcnzyl) 
l,6-dihydrppyriiiiidiiie-4- 
caiboxamide (TFA salt) 



437 



453 



466 



529 



46 



N-(4~fluarobaizyI>.5-hydroxy-l 
|2-(inoipiio]]o-4- 
yln]ed]yl)ben2yl}-6-oixo- J .6- 
dihydropyriinidinc-4- 
carboxamide (TFA salt) 



453 



47 



.OH 



N-(4-fluorobeii^]>5-hydroxy<-6 
axo-I-{2-((4-pyridin-2- 
ylpipexazin-l -yOmetfiylJbenzyl} 
1 •6-dihydropyTiiiiidine-4- 
carboxamide (TFA salt) 



529 



48 



N-(4-fluorobciizyl)-5-hydroxy-l 
mediyI-6«xo-2-pyiTotidin*2-yl- 
1 ,6-dihydropyiiinidiiie-4- 
caiboxamide (TFA salt) 



347 
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49 


o |] 

f\ iT „ 

° iL ' 

1 1* 


hW-<4-fluorobenzyI)-5-hy(lroxy- 
l-nietliyi-6-oxo-N2^(pyiidj]i-2- 
/JiQetbyi)-l,o- 
dihydropyriiiiidiii&-2,4- 
dicarboxaoudc (IFA salt) 


412 


6 


50 




N-(4-fluorobcn2yl)-5-hydioxy- 1 
(2-hydraxy-3-iiiQrpholiii-4- 
ylpiO[)yI)-6-<»o-l,6- 
dihydropyiiinidiBe'4- 
caiboxamide (IFA salt) 


407 


I 




0 


N-(4-fiiiojrobcnzyl)-5-hydroxy-l 
[4-(iDoipholiD-4- 
ylmethyl)bcnzy0-6-oxo-l,6- 
dihydropynimdmc-4- 
carboxamide (TFA salt) 


453 


3 


52 


p 


N-(4-fluorobcnzy l)-5-hydroxy- 1 
methy]-2-(2r-iDorpholiD-4- 
ylediyl)-6-oxo-l,6- 
dihydropyriiiiidiii&4- 
carboxainide (TPA salt) 


390.9 


7 


53 


o • 
o 


2-(2^-Kiiincthoxyethyl)-N-(4- 
fluon)beazyI)-5-faydroxy-l - 
methyl-6K>xa-1 ,6- 
dihydropyiinudiDe^ 
caiboxamide 


366 


1 


54 




2<^-dihydio-lH-nidol-2-yl)> 
N-(4-fluorobcii2yI>5-hydroxy- 1 
inethyl-6-oxo- 1 ,6- 
dihydropyiiinidme-4- 
carboxamide (^Q salt) 


395 


1* 


55 


o 

o 


|2-[2-(4'benzoyipiperaziii-l- 
yl)ethyl]-N-(4"fluorobeDzyl)-5- 
Ihydroxy- l-methyl-6-oxo- 1,6- 
|dihydn)pyriimdioe-4- 
Icaiboxaimde 


494 


7 


56 


o 

I N^O 0 

1 


2.11-{NJ^- 

|diiDethylg]ycyl)pip^din-2-yl> 
|N-(4-fluQiobeozy]>-5-bydioxy-] 
|methyl-6-ox<>-l ,6- 
1 dihydropyriimdiDe-4- 
icaitoxaimde (TFA salt) 


446 


5 



-150- 



wo 03/035077 



1 j^ifxr 




PCT/GB02/047S3 



|N-(4-fluQr6beiizyl>5-hydroxy- 
iiiethyl-2-(l-inethy1-23-dihydro| 
lH-iiidol-2-yl)-6-oxo-l,6- 
dihydropynmidin&4- 
carboxamide (HCL salt) 



409 




59 



N.(4-fluar6bciizyI>5-hydroxy-l| 409 
mcthyl-6-oxo-2-{l A3,4- 
tetrahydroquinolio-2-yl)-l ,6- 
|dthydropyiiinidiiie-4- 
ffitocamide (TFA salt) 



|N-(4-fIuorobcnzyl).5-hydroxy-l 423 
methyl-2-(l.mctfiyi-lA3,4- 

tetrahydroquinoIm-2-yI>-6-oxo- 
1 l,6-dihydiopyriinjdine-4- 
carboxamide <TFA salt) 



1* 



60 



0-^ 




CUM |tert-butyl (2S.4R)-4- 

(beii2yloxy)-2-(4-(t(4. 

fluoroben^l)amino]caiboiiyl } - 

5-hydroxy-l-inethyl-6-oxo-l,6- 
dihydropyriinidin-2- 

yl)pym>lidxne^l-cafboxy]ate 



552^ 



61 



H0> 




ChjfBl tBrt-butyl(2S,4R)-2-(4-{[(4- | 463J2 
F lfluoix>ben5syl)amino]carbonyl}- 
5-hydroxy-l-inetbyl-6-oxo- 1,6- 
dihydxopyiiiiiidui-2ryl)-4- 

hydroxypyirolidine-l- 
carboxylate 



62 




63 



HO"' 




[(2S,4R)-4-hydroxypym)lidin-2-| 
y]M-metfay]-6-oxo-l,6- 
dihydropyiiinidine^ 
carboxamide (HO salt) 



64 



HO 



II Chfral 
CH, 



N-(4-fluorobenzy])-5-hydroxy-2| 376.8 
[(2S,4RH-hydroxy.l. 

inBthylpyrrolidin-2-yn-l-methy] 
6h)xo- 1 ,6-dihydn)pyriinidine-4- 
carboxamide (TFA salt) 



1* 



Chw |2^[(2S,4R)-4- I 453 | 1* 

(beiizy)oxy)pyiTolidin-2-yl]-N- 
(4-fIuorobeii2yl)-5-hydtaty- 1- 
iDethyl-6.oxo-l.6- 
dihydiiopyrhii]diii&4- 
carboxanude (TFA salt) 



ChbBl lN-(4-fluorobcDzyl>5-hydroxy-2 362.8 1* 



-151- 



wo 03/035077 
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1 1 




i-rf2S 4R>4-(beiizvl(UvVl- 1 
methylpyrroHdin-2-yl]-N-(4' j 
auoroben2yI)-5-hydroxy-l- I 
[netiiyl-6-oxo-l,6- 1 
[iibydiopyriiDidme-4- 1 
caiboxanude (TFA salQ 1 


466.6 ] 


4 


66 


Q CM }' 

f\-\ r^f^'^^^ 


24(2S,4R>l-bciizoyJ-4' 
[bcnzyloxy)pym)lidin-2-yl]-N- 1 
(4-flttoiobenzyl)-S-hydro]cy-l- 1 
[nediy}-6-oxo-l,6- 1 
dihydropyiiinidni&4- | 
carboxanude | 


557 1 


5 


I 67 


p 1 

^ 1 


2-[l-(NJ^-diincthylglycyl)^23- 
dihvdit>-lH-indol-2-yn-N-(4' 
fIaorobe0zyl)-5-bydroxy-l - 
inethyl-6-oxo-l,6- 
tHhydropyriniidine-4- 
carboxaniide CTFA sale) 


480 


5 


68 




2.(l-.batzoyl'2,S-dil]ydn>-lH- 
uidol-2-yl)-N-(4-fhiorobeazyl)- 
5-bydroxy-l -inethyl-6-oxo-l ,6- 
dihydropyniiudm&-4« 
carboxamkle | 


499 


5 


691 


' 0 


N^^-fluorobenzylVi-faydioxy-J 
methyl-6-oxo-2-[ l-(pyridm-2- 
ylcarbonyl)-2.3-dihydro-lH- 
indoV.2'-yll-l,6- 
dihydiDpyrimidine-4- 
caiboxamide (TFA salt) 


500 


5 


1 


1 n 
1 


llert-hiitvl 'W/Uf 

fIaorobenzyI)amu)o]carbonyl } - 
1 5-hy droxy - l-mcthyl-6-oxo- 1 ,6- 
ldihydropyriinidin-2-y)>4- 
|methy]piperazm&- t-<:arboxylatc 

(TFA salt) 






1 7t 
1 


1 ^ 


lN-(4-fluorobeiizvlV5-hvdioxv-l 
methy l-2^4>inethykn0rpholin-3 
lyl)-6-oxo-l,6- 
|d]bydropynimdui&4- 
IcaTboxaimde flPA salt) 


1 377 


1 ^ 


1 72 


1^ 


2-(l-ediyl-23-difaydro- IH- 
|iiidol-2-yl)-N-(4-fluoit>beazyI)- 
l5-bydroxy-l-metbyI-6-oxo-l,6- 
1 dihy diopyrimidhi&-4- 
Icarboxamidc (TFA salt) 


423 


4 



152- 



wo 03/035077 



PCT/GB02/04753 



73 




2-{l -benzoylpipcridin-2-yl)-N- 
(4-fiuorobc»DzyI>>5-bydFoxy-l- 


465 


5 1 






inetfay]-6-oxo-l,6- 

dihydropyrinu(UQe-4- 

caiboxamide 






74 


o 


N-(4-fluarobeii^I)-5-hydioxy-] 
mclfayl-6-oxo-2-[Hpyridm-2^ 
yIcarbony])piperid]ii*'2ry]]-l,6< 
dihydropyninidine-4- 
caxboxBinide (TFA salt) 


466 


5 


75 


0 


N-(4-fluQrobenzyI>5-hydroxy-l 
injethyI-2-^2-mcthyl-i:23.4- 
tetrahydroisoquino]in-3-yI)-6- 
oxo- l,6-dihydn]pyTiniidine-4- 
caiboxamide CTFA salQ 


423 


4 


76 


0 


2^(1 -benzoy lpyrn)lidin-2-yl)-N- 
(4-fluorobeiizyl>'5-hy droxy- 1- 
inctbyl-6-oxa-l,6- 
dihydropyriinidiiie-4- 
caiboxaniide 


451 


5 


77 


0 


N-{4-fluoroben2yI)-5-hydroxy-l 
methyl-6-oxo-2- [1 -(pyndin-2p- 

ylcarlx)ny1)pyiTo]idin-2-yq-l,6- 
dihydropyninidme-4- 
carboxamide (IFA salt) 


452 


5 


IS 


O 

\ — O 


N-{4-fluorobenzyl)-5-hydroxy- 1 
methy !-2-( l-iiiethvlDViiolidin-2- 
yl)-6-oxo-l,6- 
dihydiopyrinudine-4- 
carboxamide (IFA salt) 


361 


4 


79 


O CMnI 


2-[(2S,4R)-4-(benzyloxy>l- 
(pyridin-2-yIcarboDyl)pyiTDlidin 
2-yIl-N-(4-fluOTobciizyl>-5- 
hydroxy- 1 -metiiyl-6-oxc>- 1,6- 
dibydropyiiimdine-4- 
caiboxamide CTFA salt) 


558 


5 


80 


o 


2- [l-{diinethylamiDo)-2- 

phenyleaiyll-N-(4- 

fluorobeazy])-5-hydroxy-l- 

meUiyl-6-oxo-l,6- 

djhydropyrunidine-4- 

caitoxamide (TFA sale) 


425 


4 



-153- 
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81 



HO*- 



Chlral 




2-[(2S.4R)-l-ben2oy^4- 
hydroxypyrrolidin-2-yl>-N-(4- 
fluorobenzyl)-5-hydroxy-l- 
iniethyl-6-oxo-l,6- 
I dihy dTOpynimdine-4- 
caiboxanude 



467 



82 



lN-(4-fhioiDbcnzyI)-5-hydroxy-: 
(l-isobutyI-23-dihydio-lH- 
indol-2-yl>l-inethyl-6-oxo-l ,6-| 
dihydiopyrixmdi]ie-4- 
caiboxamide CTFA salt) 



451 



1* 




CH, 



N-{4-fluorobenzyl)-5-hydroxy-S 
(l-isopropyl-23-dihydro-lH- 
iiidoI-2oyl>]-methyI-6-oxo-l,6>| 
dihydropyiimidine-4- 
carboxamide (IFA salt) 



437 




2-[l-a^J^T- 
diineftylglycyl)pynolidm-2ryr|- 
N-(4-fluorobeiizyl)-5-hydroxy-1 
incthyl-6-oxo- 1 ,6- 
dihydropyrimidiner^' 
carboxamide (TFA salt) 



432 



85 




2- { l-[(6-bromopyridin-2- 
yl)carbonyl]pynolidiii-2-yl)-N- 1 
(4-fluorobenzyI)-5-hydroxy-l- 
methyl-6-oxo- 1 ,6- 
dihydropyriiBidme-4- 
carboxamide CTFA sah) 



531 




N-(4-ftuorobciizyI)*5-hydroxy-l| 
iiielhyl-2-(I-iDethylpiperazm-2- [ 
yl)-6<ixo-l,6- 
dihydropyTiimdine-4- 
caiboxamide (TFA sah) 



376 



87 



HP- 




2>(l-beDZoyl-4-ii]etbylpipcTazm-{ 
2-yl)-N-(4-fluorobenzyI>-5- 
hydroxy- 1-mcthy 1-6-oxo-l ,6- 
dibydTOpyriimdise-4- 
caiboxamidc (TFA salt) 



480 



-154- 
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88 



89 



90 



91 



92 



93 



94 



95 







"5 





N-(4-fluorobciizyl)-5-hydroxy- 1 
methyl-6-oAo-2-[l-(pyridm-2- 
ylcarbooyJ)-lA3,4- 
tetrahydroqumdiii-2-yl]- 1 ,6- 
difaydr(>pyTiniidin&4- 
carfooxamide fIFA salt) 



2-(l-acctylpyrrolidin-2-yl)-N-(4 
fluorobcii2yl)-5'hydroxy-l- 
iiiethyl-6-oxo-l,6- 
dihydbopyriiiudm&4- 
carbaxamide 



(cyc1opropylcaibony])pyiTo]idiii 
2^yI]-N-(4-flaQiobaizyI)-5- 
hydroxy-l-iiicthyl-6-oxo-l,6- 
dihydropyriznidiDe-4- 
carboxamide 



514 



389 



415 



N-(4-fluorobeii2yl)-5-hydiDxy-l 
niethyl-2-[l- 

(methylsulfonyl)pyrrolidiii-2-yl] 
6-oxo- 1 ,6-dihydropyiii]udineH4- 
carboxamide 



425 



N-(4-fluorobcn2yl}-5-hydroxy-I 
mcthyl-2-{l.[(4- 
methylmorpholiD-3- 
yl)carbonyl]pyiTolidni-2-yl 
0X0- 1 ,6-dihydropyriinidmer4- 
carboxamide (TFA salt) 



2-(l,4Hiiinethylpiperazin-2-yl)- 
N-(4-flaorobeiizyl)-5-bydioxy-l 
inethyl-6-oxo-l,6- 
dihydropyriimdiD&4- 
carboxamide (TFA salt) 



N-{4-fluorobcD2yl)-5-hydiX)xy-l 
methyl-6-oxo-2-[l-(pyridin-3- 
ylcarbony l)pynolidiii-2-y 1]- 1 ,6- 
dihydropyriinidine-4- 
carboxaiDide (TFA salt) 



2-[(2S.4R)-l.acetyl-4- 

]>cnzyloxy)pyirolidiii-2-yJ]-N- 

{4-fluQr6bea2yI)-5-hydraxy- 1- 

iiiethyI-6-oxo-l,6- 

dihydropyTiinidiiieH4- 

carboxamide 



474 



390 



452 



495 



-155- 



wo 03/035077 
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96 




N*<4-fluon>bexizyl>-S-hydroxy-i 
l(l-isoiiicadnoylpyrro]idiB-2-yl] 
l-iDethyl-6-oxo-l,6- 
dihydiopyriimdiiie-4- 
caiboxamide {JFA salt) 



4S2 



97 




2-( l-[(ethylainino)carbonyl]- 
pyiTolidiii-2-y 1 } -N-(4- 
I fluorobenzyiy-S-hydroxy-l- 

diyl-6-QXO-l,6- 
ldUiydropyriimdine-4- 
caiboxanude 



418 



98 



N-<4-fliiQrobenzyl)-5-bydroxy-l| 
methyl-2-{ l-[(l-methyl-lH- 
iiiiidazol-2- 

y))caibonyi]pynolidin-2-y]}-6- 
oxo-1 »6-£hydippyriinidine-4- 
carboxamide (TFA salt) 



455 



99 



HO- 



O Chiral 



2-[{2S,4R>l-acctyM. 

hydroxypyrrolidin-2-yl]-N-(4- 

fluorobenzyl>-5-hydroxy-l- 

methyl-6-oxo-l ,6- 

dihydn>pyrinudhie-4- 

caiboxamide 



405 



100 




2-[l-(anilinocarbony])pyiTolidi] 
2-yll-N-(4-fluorobeii2yl)-5- 
hydTDxy-l-meihy 1-6-oxo- 1 ,6- 
dihydiopyrinudine-4- 
caiboxamide 



466 




2-(4-ediyl-l>methy)piperazin-2-| 
y l)-N-(4-fluorobeozy I>5- 
hydioxy- l-methyl-6-oxo-l ,6- 
dihydropyrimidin&-4- 
caiboxamide (TFA salt) 



404 



102 




N-(4-fluoTObenzyl)-5-bydioxy-] 
niediyl-2- { 1 -[(l-oxidopyridin-i 
yl)caibonyl]pyTTolidiD-2-y I } -6- 
0X0- 1 ,6-dihydropyrimidin&4- 
caiboxamide 



468 



103 




-ft o 




N-(4-fluon>bcnzy l)-5-hydn)xy- ] 
methyl-6-oxo-2-[ l-(pyrazin-2' 
ylcarbonyl)pyiToIidin-2-yll-l,6- 1 
dibydn)pyTiiiiidiiic-4- 
caiboxanude (TFA salt) 



453 



-156- 



wo 03/035077 



104 



CNral 
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2-[(4R>-3-acetyl-13-thiazolidiii- 
4-yl]-N-(4-fluoroben2yl)-5- 
hydix)xy-l-metiiyl-6-ox<>-l,6- 
dibydropyiiiDidiQe'4- 
carboxamide 



407 



-157- 



wo 03/035077 
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Table 2 
Exp. 



STRUCTURE 



Name 



NH4-fliion)beaiyl)-54i|dnixy^l- 
ineaiyl-2-[l-iDci)iyl-4- 
(^ICthyhDlfQnyI)pipe^□zfa>•2•-yI)-6- 
|oxo-l,6Hlihyd]oi9riiiudii)o-4- 



4S4 



Scheme 




I I4^4^f)uarobeazyI)-S-bydroxy- 1- 
lineOiyl-2<4-me(byUhJomor{dudlD-3 
ly])-6K)xo-l,6-<lihydiDpyiizmi£D&-4- 
Icaibcnanude 



393 



531 




O' ^CH, 



l(iiietbyIsalftuiy[)beiizyl]-S-faydro]t 
1 lHaBEthyl-6-oxO'2-{ Hpyra*l»-2' 
|y IcaHxniy I)py nolidiD-2-y !)• 1 ,6- 
Idfliydropyiitnidinpi A ciwbojuimlrtf , 




467 



CH, 



l2<l-«tcetyipyiTDlidiD-2-y})-N>[4- 
|fluoro-2-(mcthylsolfonyl)benzyl]-5-l 
[hydroxy- I-melhy!-6-oxo-l ,6- 
|dttiydiO]]yrinudine-4-cai1}oxainide 



407 



CHa 



2-(3-acetyl-13-lhiazolidm-2-yI)-N- { 
(4-fluorobenzy1>-5-hydn]xy-U 
liiietbyl'6-oxo-l ,6- 
dibydn)pyriiiudiDe-4'Cajboxaimdc 



OHsCCHg O 



2-[ l-(aoetylaimno)-1-aied)ylethyI]- 
|N-<44hioiiibaizyl)-S4iydnixy-]- 

|(Qbydn)pyiiiiiidiiie>4-caibozamide 



377 



41S 




l2<l-ecetyIpyTT0lidin-2^)-N-(2* 
|etfM)tybeii^I)-5-hydrQ3cy-I-ittediyl 
16-0X0-1 »6-dibydxDpynnudine-4- 
lonboxaimde 



-158- 



wo 03/035077 
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8 



10 



12 



13 



14 



2-(4-acctyM-meihylpIpef»zin-2-yl 

|^K4-fluQrebaByI)-5j|JrdR]xH- 
|niethyl-6-oxo-l/>- 

|dihydn^]yriinidini>4-cBiboxaiiude 




N-(4-fIiiaro3)enzy]>S-hydioxy-]- 
lmetbyl>2-[l^eftyl-4<pyrazu^2- 
|y)cart]oiiyI}pipefBzin-2-yI}-6-a9[o- 
1 ,6-dihy dn^)y]iiiiidiDe-4- 
caitoxamide 




[l-aceiylRyiniIidi]i-2-yI)-5- 
IhydiDxy-l -iiieifayI-N-t2- 
(mctbyllh]o}bcDzy]}-6<»co-l .6- 
IdihydropyrlmidiiiM-caitoxainide 




N-(4-£luorobtnzyl}-5-liydroxy-2-( 1- 
I [(lH-uzuduzol-S-ylcaibonyl)aniino] 

l>inethylethyl>-l-iiietfa^-6-<no-l,( 
|<10iydn)pyriiiiidiiie-4-cail»xanuclc 




2-{l-bcnzoyl-4-(pyrazin-2- 
yIcaitoiiyl)|)iperBzin-2-yI]-N-^4- 
fluorobenzyQ-S-liydiDxy-l-inethyl- 
[6^o-l«6-^ydn)pyrimiduie-4- 
IcarbcyxanudB 



418 



482 



417 



429 



572 




|2r(4-benzoyI- l-niethylpiperazjii-2- 
m>-NK4-fhiorobcnfl5yI>-5-hyilnny-l 
metfay 1-6^0- 1.6- 

d3iy(SropytinudinD>4-caiboxaniide 



|2-{4-(bcnzyk>xy)- I-<pyiHZXD-2- 
ly]carboDyI}pyTraiicfiii-2-yl}-N-<4- 
lftDorabciizyl)-5-faydroxy- 1 -methyl- 
16-fno-l ,6-dihydn3pynmidixi&4- 
Icaiboxaniidc 



480 



S59 



-159- 
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15 



16 



17 



18 



19 



20 



431 




|2-(l-acaylpyOTrfufin-2-yI>-N-C23- 
|diiiLeihaxybeozyl)-S-liydnixy-J- 
iDethyl-6-oxo-l,6- 
|dDiydropyrimidinc-4-caitNixaiddB 



401 




2-(l-aoeiytpyin)Udiih2^yOS- 
hydraxy-M-^4DeilHnybeniyl)-l> 
iDediyI-6-<nD-l,fi- 
(EhydrapyrinudioD^-caxtxntBimde 





lfluorobeii2yl)azniDolcaiboo)4)-S' 
jhydtoxy- 1 -mcihy 1-6-Gxo- 1 ,6- 
I dDiydropyriiDtdi n-2-yI)- 1- 
lincthyl«hyl)-N-2-ii-2— 



434 



414 



l2-(l-«cetyIpynD[idiii-2-yI)-N-|> 
I(diniclhylainifxObeiizy])-2 
I i.iDe(hyI-6-oxo-l ,6- 
|d3iydtopyriniuluio-4-caiboxainide 



389 



12-1(25)- l-acctylpyrroljdin-2ryl>N- 
(4-OuorobeozyI)-5"hydroxy- 1- 
nicfliyl-6-oxo-l,6- 

|dniydiopyniiiidiDe-4-caxbaxainu}e 



469 



8 



5* 




N-<4-fliJ0i6bcnzyl)-5-bydroxy'2-l4-| 
|by<lroxy-l-(pyrariifc-2- 
lylcaibaDylH'ynQU^n-2-yIl- 1 * 
liiieihyl-6<no-l,6> 
IdibydropyriiiMi 



21 



22 




Y 



Iflu(ux)benzyl)aniiQo]caibooy] )-5' 
[jy dioxy- 1 -inclh^-6-oxD- 1 ,6- 

|dihydroi^riinidii»-2-yI)-l- 
tylexhyl1niiidaEo{2,I- 



2-l(2S.4S)-l-aceiyJ^ 
lflnoropynolidm-2-y()-N-(4- 

^I)-5-hydnixy-l-mc!hyl- 
|6-oxo-l«6^ydn)|jyriiiudiD&4- 
tcaifaoxaimde 



485 



407 



-160- 



wo 03/035077 



PCT/GB02/047S3 



24 




jhH4-fiiionDbeiizyl>-5-liy(ln»y-l- 
inethyJ-2^( l-mabyM-((].jnethy}> 
lH-iiniduioI-2'> 

] 1 .6-dih ydmpyrint ftf ni pui| - 
Ic&rboxaoude 



445 



|N-<4-fhion)bcnzyl)-5-hydn3fli|^l- 
P 'nictbyl-2-(l^CthyI.l-(((S.|iicihyl- 

lyl)cait)onynainino}cthyl)-6-0)U>-l,( 
daiydroiiyriintd^e~4satboxBimde 



25 



26 




N'I-(H4-{(C4-fluon>-2- 

(incthylnilfonyl)bc5nzyl)amhio ) cajb| 
loayl)-5-hydn)xy-l-mefliyJ-6-oxo. 
1 1«6-dih]rdropyriinidii}-2>yl}-l- 
jiiiethyIetfiy]).N-2-J4-2— 
Idimetftylelhaiiediamide 



432 



8 



2-(4-ecetyl.]^inKaiytpipenzin-2l 
|yI)-N-(4-niiorabaizyl)-5-liydiDxy-l| 
methy 1.6-0x0- 1.6- 

Nihydii)pyiiinidme-4Ha^^ 



27 




jN-(4-fhiorobcixzyl)-5-hydroxy- 1- 
incthyl-6-oxo-2-(l.<pyriini(IiiM- 
ylcart>onyl)pyirolidm-2ry|j-i.6- 
dihydiopyrinudine-4-caitioxnmidc 



4S3 



28 




ji>K4-flnorebai£yl}-5-hydroxy-l- 
|iiielliy]-6^o-24J.(pyTiiiiidin-5- 
lylcartionyI){iyirolldlD-2^yIJ-l,6- 
|dihydropyrtmidiiie.4-caiiioxaiiude 



453 




N-(4-fliJoiDbenzyI}-5-hy<lnay-l- 
ineihyI-2-l l-metbyi-HdH-pyrazol 
5-ylcaibonyOa]iiuiojediy]}-6-oxo- 

' I »6-dihydropyriniid]aD4- 

[caitioxanudc 



429 
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30 




2-{(ZR.4R}-l-ecctyl-4- 
[iKtbo](ypynt>lidii}-2-y]]-N-(4> 
]norobeiizyI)-5-hydroxy- 1 <inctfayl> 
6H}z(>'l,6-dQiydropyrimidisfr4- 
carboxamide 


419 


1 


31 


ac 


2-{l. 

[(dtiiiclhy!aimxio)(oio)8CCiyqpyiiDl 
idii>-2-yI HH4-f)ucBObcnzy])-5- 
hycboxy- lHS£ihyl-6-<no-l«6- 
iiihydn^)|yriiziidiiic-4-ca]tKiauinlde 


446 


8 


32 


OH|C C5H, fl o=l=0 


N-|H4-(([4-fliiora.2- 
[mcibylsulfanyl>bcii3^]iiiittfl0 }cBib 
onyO-5-hydrQxy- l-mcthyl-6-oxo- 
l,6-iiibydn)pyriiiiidiD-2-yQ-l- 
Diethyldhyl ) fanJdazo[2. ] - 
>3[ If3]lhiazoto-6-GaiboKaimde 


563 


5 


33 




2-{CZR,4R)-i-bcn2oyI-4- 
meihoxy{^nDUdin>2-yl]-N-<4- 
fiminobeDzyI>-54)y droxy- 1-methy)- 
6-oxo-l ,6-dfliydropyTimidiiic^ 


481 


5* 


34 




N-<4-fhion:A}enzyIV5-hydroxy-2^4- 
(isopropylsulfoiiy])- 1- 
nietfaylpiperaziD-2-y]}- I>aiediyJ-4S- 
cno- l,6-d'ihydropyriiiiidiii&-4- 
caibounudB 


482 


5 


35 




2-[U-dinuslhyW- 

(iiiethy]su]foiiyI)ptpcrazia-2-yI)-N- 

(4*flDon)bciizyI>-S-hydn}xy-]- 

inethyl-6-axo*l^ 

dihydropyiinudiiie-4-caifxnanudc 


468 


5 


36 




N-<4'fliiaii)beiByI)-S-bydroxy-2- 

K2Sv4R)-4-iBedioxy-l- 

melhylpynoUdia-2-y1)-l-iiiefhyl-6- 

Qxo-l,6^ydro(iyiunidliie-4- 

caiboxamidc 


391 


4 
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37 




• 

N-(4-QoQn)beaqrI)-5-bxdraKy-l* 

[(nietliylsulfon^)acetyI}pynxdidin- 
2>yl l-^-cxo-l ,6-dihyiliopyrimbUn&* 
4-caibaotaimde 


467 


1 


38 


o 


dxfbjQropymilidio-2-ylH*K4- 
fluonjbeozy1>5^ydioxy-l-fnelliy)- 

caibootamidc 


425 


1 


39 




2-{(2R.4R)-l-occtyU- 
ethoxypyiTDUdui-2-yll-N-(4- 
fluorobenzyl)-5-l!ydn«y- ! -mcihyl- 
6-axa-l,6-<iihydropyriini(line-4* 
carboxamidc 


433 


1 


40 




2-{(2SH.4-djfIuoro-)- 
methylpyrralidiD-2-yl]>N-(4- 
fliioiobenzy1>5-hydrozy- i-methyl- 
6-oxo*lt6-dihydropyrimidtne-4- 
caiboxamUe 


397 


4 




0 


N-<2,3-€fiiDethoxybei]2yl>-5- 
hydroxy- l-nicthyI-6-axo-2-[ 1- 
(pyridazin-3>ylcaib<myl)pyiToUdin- 
2-yq- 1 ,6-djbydropiyriinMfinBN^ 
caitioxBfflide 




1 


42 


ike cH, 0 


N-(4-fluorobcn2yI>-5-hydroxy-l- 
iDctfayl>2-( l-iiicthyl-l-( [moipholiii- 
4-yl(oxo)uc6tyl]aiiuDO ) etfayl>6-oxo 
1 ,6-dihydiDpyxuiudme-4- 
cartxnaniide 


476 


8 


43 




2-{(2R,4R)-l- 

[(dimetfiyIanuDoXooco)aoetyI>4- 
mcthaxypym}fi<£a-2-yI }*N-<4- 
floor6beiizyl>-S-bydroxy-l-methyl- 
6-oxo-l,6-dibydn^9rioudio&4- 
cajboxamide 


476 


8 


44 




2-[(2SK4-ililhiani-l-<pynziii-2- 
yIcaiboiiyl)pyin>GdiD-2>yI}.N^4- 
fliiorabeiizyl>>3-hydnxy-]oineihyl- 
6-Qxo-l ,6-dihydn>p{yriiiuduio-4- 
caiboxfflrnide 


489 


5 
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45 


o 

m 


N-<4-flQarobeDzyI)-3-iiydraxy-l- 
niethyl>2-( (2Ss4S}-]-tnetbyl-4- 
[(iiiediylsuIfiQnyI)aininolpynt)Ud]o- 
2-yI}-6-oxo-l,6-dihydrDiyyrimidixie- 
4-csibQXBiiude 


454 


4 


46 


o ' 


2-0- 

[(ctimclbybinino)sutfQnyl]pyirolidi 
n-2-yl J-N-(4-flnorobcnzyl>-5- 
hydn)xy-]-methyl-6-oxo-l«6- 

rtihyrtf^^pytrtuKfinp i Pitrtinynmirfr 


454 


5 


47 


H,C 




476 


8 




2-{(2R,4RH-ethoxy-I- 
[(me{hyIamii»Xoxo)aceiyl]pynnIId 
iD-2-yl )-1i<4-fliiorobeiizyl)-5- 
bydiDxy-l-{iiedi^-6H»o-l,6- 
d3iydkipyriiiudiDe^4<aibQxaniidc 






48 




2-[(2SK4Kimiiofo-l-(pyridiBcin-3- 
ylcatbonyOpyirolj<fin-2-yl>N-{4- 
fluorDbeMyJ)-5-bydioxy-l -mcthyl- 
6-0X0- i ,6-<liby dTopyiunidiiie*4- 
cailmxamidc 


489 


S 


49 




2-((2S>4.4-difluoio-l-<pyridin-2. 
yIc<iibQDyI)pyntiIidiD-2ryl]-N-<4- 
fluoraibei)zy])-Sliydn»y-l-iiKthyl- 
6-0X0-1 ,6<lihydrppyiimidiDD-4- 
caiboxflniidc 

• 


488 


5 


SO 


o 

O O 


2-{(2S)-l- 

[(dimeihyla]iiinoXoxo)aceiyI]-4^- 
difluoropym>ljdm-2-yl }-N-(4- 
fluorobcnzyD-S-hydroxy-l-mcthyl- 
6-oxo- 1 ,6-dihydro])yiimidtQfr4- 
cafboxninlde 




o 
o 


51 


o 




488 


8 














N-<4-nuotDbauyI).5-hydroxy-l- 
mctbyl-2-( l-[fnorpboIin-4- 
y!(oxo)accJy1]ijyiT0lidiii-2-yl )-6- 
oxo- l|6-d3iydrD{^Timidine-4- 
coitioxamide 
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o o 


2-|C2S)-l- 

I(dmiethylaiiiinoXoAO)3oetyI]pym> 
idui-2-y) )-N<4-fIuor6beazyI)-5- 
hydnaxy* l-ineihyl-6-€aui- 1 ,6> 


446 


8 


52 


o 


[(diiDeaiyteiiiiix)Xoxo)8oetyllpyiiol 

nttiho]tybeiizyI)'54i>draxy-I* 
niethyl-6-oxo-l,6- 

dihydropyriiiABtMi ± eia^tmrun^^ 


476 


8 


54 




fInoxtibe&zyl)aniiiio}caibQay I )-5- 

bydn«y-l-mcl]iyl-6-on>-]^ 

<Ebydnipyriiiiiifiii-2-yl)>]- 

me(hyIethyl}-NlJ42J^ 

trimethylcthancdiafQide 


448 


8 


55 


o 


2^(2S)-l*«cetyIpynT>IidiiK2-yl}-N. 

(4-Ouon>-2^iicthoxybciD7l)>5- 

hydroxy-l-inetbyl-6-oxo-l,6- 

dBiydmpyrimiH}nf>^ffni^^njyil^|y» 


419 


1 


56 


o 

II 


tK4-nuQrobeiizyI}-2-[(2S<4S>4- 
fluoro-lHDe(hylI}y|^lIilfiIl-2-yl^5- 
bydroxy-l-ffie(hyI-6-o]u>-t,6- 
dibydnqnfrind<iine-4-Gaifaaxamide 


379 


4 


57 


o 


2-tC2S.4S)-l- 

[(dimcthylaiiimoKoxo)acelyl]-4- 
fIoon>pynDHdizw2^yl )-N^4- 
fliMirobenzyI}-54)ydroxy- 1 -methyU 
6-oxo-l .6-dIhyclitopyriiii]i]liie-4- 
carboxamide 


464 


8 


58 


CH, OH,C CH, ft 


NHl-(4-{[(3^<inH|. 
flncmibczxzy t)amino]caibony 1 ) -5- 
hydnny-l-iiicthyI-6-oxD- [ ,6- 
<libydiopyrimidm-2-y])-l> 
niethyIethy{]-N2J<2- 
dlmelhykKbaoedlaixiklB 


468 


8 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of die usual variations, adaptations and/or modifications 
that come within the scope of the following claims. 

5 
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WHAT IS CLAIMED IS: 



1. A compound of Formula Q): 




0); 



Rl is 

(1) -H. 

(2) -C 1-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 allqrl, -O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -C(=O)-C0-6 alkyl-N(RaRb), N(Ra)-C(=O)-C0- 
6 aIkyl-N(RbRc), -S02Ra, -N(Ra)S02Rb -S02N(RaRb). 



d 



-N(Ra)-C(=0)Rb R" , or -N(R2)C(=0)C(=0)N(RaRb), 

15 (3) -Rk. 

(4) -C i_6 alkyl-Rk, wherem: 

(i) the alkyl is optionally substituted with one or more substituents 
each of which is independently halogra, -OH, -CN, -O-Ci.6 
alkyl, -O-Ci-6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

20 -N(Ra)C(=0)-Co-6 alkyl-N(RbRC), or -N(Ra)-C2-6 alkyl-OH 

with the proviso that the -OH is not attached to the caibon 
alpha to N(Ra) ; and 

(ii) the alkyl is optionally mono-substituted with -Rs, -Ci-6 
alkyl-Rs, -N(Ra)-C(=0)-Co-6 alkyl-Rs, .N(Ra)-Co.6 alkyl-Rs, 

25 -0-Co^ alkyl-Rs, or -N(Ra)-C(=0)-Co-6 alkyl-RS; wherein Rs 

is 

(a) aryl which is optionally substituted with one or 
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nune substiturats each of which is ind^ndently halogen, 
-OH, -Ci^ alkyl, -Ci^ alkyl-ORa jQi^ haloalkyl, -O-Ci^ 
allqrl, haloalkyl, methylenedioxy attached to two 

adjacent carbon atoms, or aiyl; 
5 (b) a 4- to 8- membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms indepradratly selected 
from N, O and S ; wherein the saturated heterocyclic ring is 
optionally substituted with one or more substituents each of 
which is independenUy halogen, -Ci.6 alkyl, -Ci-6 alkyl-ORa, 
^® -Ci-6 haloalkyl, -O-Ci-e alkyl, -O-Ci-6 haloallqrl, -C(=0)Ra, 

-C02Ra, -C(=0)-Co.6 aIkyI-N(RaRb). ^02Ra. oxo, aryl. or 
-Ci^ alkyl-aryl; or 

(c) a 5- to 7-membeied heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
15 from N, O and S ; wherein the heteroaromatic ring is optionaDy 

substituted with one or more substituents each of which is 
independently halogen, -Ci>6 alkyl, -Ci^ alkyl-ORa, -Ci_6 
haloalkyl. -O-Ci-6 alkyl, -O-Ci^ haloalkyl, oxo, or aryl; 
(5) -Co-6 alkyl-O-Co-6 alkyl-Rk, 
20 (6) -Co-6 aIkyl-S(O)n-C0^ alkyl-Rk, 

(7) -O-Ci^ alkyl-ORk, 

(8) -O-Ci^ alkyl-O-Ci-6 alkyl-Rk, 

(9) -O-Ci^ alkyl-S(0)nRk, 

(10) -Co-6 alkyI-N(Ra)-Rk, 

(1 1) -Co-6 alkyI-N(Ra)-Ci.6 alkyl-Rk, 

(12) -Co.6 alkyl-N(Ra)-Ci^ alkyl-ORk 

(13) -Co^ alkyl-C(=0>-Rk, 

(14) -Co^ alkyl<:(=0)N(Ra)-Co.6 alkyl-Rk, 

(15) -Co-6 alkyl-N(Ra)C(=0>Co-6 alkyl-Rk 

(16) -Co-6 alkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk or 

(17) -Co-6 alkyl-N(Ra)C(=0)C(=0)Rk; 

R2 is -Ci-6 alkyl which is optionaDy substituted with one or more substituents each 
of which is independently 
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(1) halogen, 

(2) OH, 

(3) -CN. 

(4) -0-Ci^ alkyl, 

5 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra, 

(7) -C02Ra, 

(8) -SRa 

(9) -S(=0)Ra 
10 (10) -N(RaRb). 

(11) -C(=0)N(RaRb), 

(12) -N(Ra)-C(=0)4::i-^ alkyl-N(RbRC), 

(13) -S02Ra, 

(14) -N(Ra)S02Rb, 
15 (15) -S02N(RaRb), 

(16) -N(Ra)-C{R^)=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aiyl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 alkyl, 

20 -Ci^e haloalkyl, -O-Ci-6 aUcyl, -O-C1.6 haloalkyl, 

alkyl-N(RaRb), or -Ci^ alkyl substituted with a 5- or 6- 

membeied saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally substituted 
25 with from 1 to 3 substituents each of which is independently -Ci^ 

alkyl, 0x0, or a 5- or 6-membeied heteroaromatic ring containing 
from 1 to 4 heteroatoms independently selected from N, O and S; 
or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

30 or unsaturated and contains from 1 to 4 heteroatoms independently 

selected from N, O and S; wherein the heterocycle is optionally 
substituted with one or more substituents each of which is 
independently -Ci-6 alkyl, -O-Cl-6 alkyl, 0x0, phenyl, or naphthyl; 

with the proviso that none of the following substituents is attached to the 
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carbon atom in the -Ci-6 alkyl group that is attached to the ring 
nitrogen: halogen, -OH, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -SRa, 
-S(=0)Ra, or -N(Ra>C(Rb)=0; 

5 R3is-Hor-Ci-6alkyl; 



R4is 

(1) H. 

(2) Ci.6 allcyl which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, O-Ci^ 

alkyl, -O-Ci-6 haloalkyl, -NO2, -N(RaRb), -C(=o)Ra -C02Ra, -SRa 
-S(=0)Ra, -S02Ra, or -N(Ra)C02Rl>, 

(3) alkyl which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, or O-Ci^ 

15 alkyl, and which is substituted with 1 or 2 substituents each of which is 

independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl, 

(iii) a fused bicyclic carbocycle consisting of a benzene ring 
20 fused to a C5-7 cycloalkyl , 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independendy 
selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring containing 

25 from 1 to 4 heteroatoms independendy selected from N, 

O and S, or 

(vi) a 9- or lO-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms independently 
selected from N, O and S, wherdn at least one of the 

30 rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aiyl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
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C5-7 cycloaUcyl, 



(8) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteioatoms independently selected from N, O and S, 

(9) a 5- or 6-membeied heteroaromatic ring containing from 1 to 4 
5 heteroatoms independently selected from N, O and S, or 



(10) a 9- or 10-membeied ftised Wcyclic het»ocycle containing from 1 to 4 
heteroatoms independently selected from N, O and wherein at least 
one of the rings is aromatic; 

wherein 

10 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3)(iii) or the fused caibocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci-6 alkyl-ORa, -Ci^ 
. haloalkyl, -O-Ci^ alkyl, -O-Ci-6 haloalkyl, -CN. -NO2, -N(RaRbx 

15 . -Ci-^ alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra ^02Ra -Ci-6 

alkyl-C02Ra, .OC02Ra -5Ra, -S(=0)Ra -S02Ra, -N(Ra)S02Rb, 
-S02N(RaRb), .N(Ra)C(=0)Rb, -N(Ra)C02Rt», -Ci-6 
alkyl-N(Ra)C02R^, aryl, -Ci-6 alkyl-aryl, -0-aryl, or -C0.6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 

20 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci^ haloalkyl, -0-Ci^ alkyl. -O-Cl-6 haloalkyl, 0x0, or -C02Ra; 
each saturated heterocyclic ring in (3)(iv) or the saturated 

25 heterocyclic ring in (8) is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, aryl, or a 5- or 
6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

30 each heteroaromatic ring in (3)(v) or the heteroaromatic ring in 

(9) or each frised bicyclic heterocycle in (3)(vi) or the fused bicyclic 
heterocycle in (10) is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl-6 alkyl, 
-C1.6 haloalkyl, -O-Ci-6 alkyl, -O-Ci^ haloalkyl, 0x0, aryl, or -Ci-6 
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allcyl-aiyl; 

or alternatively R3 and R4 together with the N to which both are attached form a C3.7 
azacycloalkyl which is opticmally substituted with one or moie substituents each of 
5 which is independently -Ci-6 alkyl or 0x0; 

each Ra, Rb, Rc, and Rd is independwitly -H or -Ci-6 alkyl; 



Rk is caibocyde or heterocycle, wherein the carbocycle or heterocycle is optionally 
10 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH. 

(3) -CN, 

(4) -Ci-6 alkyl, which is optionally substituted with one or more 

IS substituents each of which is independently halogen, -OH, -CN, 

-O-Ci^ alkyl. -0-Ci^ haloalkyl, -C(=0)Ra -C02Ra. -SRa, 
-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
NCRa>C(=O>(CH2)0^2N(RbRc), -S02Ra, -N(Ra)S02Rb, 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

20 (5) -0-Ci^ alkyl, which is optionally substituted with one or more 

substituents each of which is independenUy halogen, -OH, -CN, 
-O-Ci-6 alkyl, :0-Ci^ haloalkyl, -C(=0)Ra -C02Ra. -SRa, 
-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRC), -SC)2Ra. -N(Ra)S02Rb, 
25 -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(6) -NO2. 

(7) 0x0, 

(8) -C(=0)Ra. 

(9) -C02Ra, 

30 (10) -SRa. 

(11) -S(=0)Ra, 

(12) -N(RaRb), 

(13) -C(=0)N(RaRb), 

(14) -C(=0)-Ci-6 alkyl-N(RaRb), 



-172- 



wo 03/035077 



PCT/GB02/047S3 



10 



(15) -N(Ra)C(=0)Rb 

(16) -SOiRa, 

(17) -S02N(RaRb), 

(18) -N(Ra)S02Rb, 

(19) -Rm, 

(20) -Ci^ alkyl-Rm, wherein the alkyl is optionally substituted with 

one or more substitaents each of which is independently 
halogen, -OH. -CN, -Ci^ haloalkyl, -O-Ci^ alkyl, -O-Ci^ 
haloalkyl, -C(=0)Ra -C02Ra -SRa, -S(=0)Ra, -NCRaRb), 
-N(Ra)C02Rb. -SOaRa -N(Ra)S02Rb -S02N(RaRb). or' 

-N(Ra)-C(Rb)=o, 

(21) -Co-6 alkyI-N(Ra)-Co^ alkyl-Rm, 

(22) -Cq^ alkyl-O-Co.6 alkyl-Rm, 

(23) a]kyI-S-Q)-6 alkyJ-Rm, 

15 (24) -Co_6 aJkyl-C(=0>Co-6 alkyl-Rm, 

(25) -C(=0)-0-Co-6 alkyl-Rm, 

(26) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(27) -N(Ra)C(=0)-Rm, 

(28) -N(Ra)C(=0)-Ci^ alkyl-Rm. wherein the alkyl is optionally 

substituted with one or more substioients each of which 
is independentiy halogen. -OH. -CN, -Ci^ haloalkyl, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra ^2R«, 
-SRa, nS(=0)Ra -N(RaRb), -N(Ra)C02Rb -S02Ra * 
-N(Ra)S02Rb, ^02N(RaRb), or -N(Ra).C(Rb)=o ' 
25 (29) -N(Ra>C(=0)-N(Rb).Co-6 alkyl-Rm, 

(30) -N(Ra)-C(=O).O-C0.6 alkyl-Rm, 

(31) -N(Ra)-C(=0)-N(Rb).S02-Co_6 alkyl-Rm, 

(32) -C(=0)-C(=0)-N(RaRb), 

(33) -C(=0)-Ci^ alkyl-S02Ra, or 
30 (34) -C(=0)-C(=0)Rm; 

caibocycle in Rk is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a di to Ci6 tricyclic ring system, wherein each 
ring in (ii) or (in) is independent of or fused to the other ring or rings and each ring is 
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saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to S-membeied, saturated or unsaturated monocycUc ring, 
(ii) a 7- to 12-membeied Wcyclic ring system, or (iii) an 1 1 to 16-meinbered tricyclic 
5 ring system; wherein each ring in (ii) or (iii) is independent of or fiised to the other 
ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic 
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected ftom 
N, O and S and a balance of caAon atoms; and wherein any one or more of the 
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the 
10 nitrogen heteroatoms is optionally quatemized; 

each Rm is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains fix>m 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to lO-membered bicyclic heterocycle 
15 which is samrated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen het^oatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl defined in Rm is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci^ alkyi 
optionally substituted with -0-Ci^ alkyl, -Ci^ haloalkyl, -O-Ci^ alkyl, 
-O-Ci^ haloalkyl, -N(RaRb), aryl, or -Ci^ alkyl-aryl; and 

■ 

the monocyclic or bicyclic heterocycle defined in Rm js optionally 
substituted with one or more substituents each of which is independently 

25 halogen, -Ci^ alkyl. -Ci^ haloalkyl. -0-Ci^ alkyl, -O-Ci^ haloalkyl, 0x0, 

aryl. -Ci^ alkyl-aryl, -C(=0)-aiyl, -C02-aiyl, -C02-Ci^ alkyl-aryl, a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected fiom N, O and S, or a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms indepeadenUy selected 

30 fitmi N, O and S; and 

t 

each n is independently an integer equal to zero, 1 or 2; 
or a pharmaceutically acceptable salt thereof. 
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2. 



The compound according to claim 1, wherein Rl is: 



-H, 

-Ci^ aUkyl* which is optionally substituted with from 1 to 4 

substituents each of which is indep«idently halograi, -OH, -CN, 
-O-Ci^ alkyl. -0-Ci^ haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -C(=0)-C(m a]kyl-N(RaRb), 
NCRa)-C(=0)-Co-4 alkyl-N(RbRc), -S02Ra, -N(Ra)S02R'>. 



or -N(Ra)C(=0)C(=0)N(RbRC) 
-Rk. 

-Cl-4 alkyl-Rk, wherein: 

(i) the alkyl is optionaUy substituted with from 1 to 4 substituents 
each of which is independently halogen, -OH, -CN, -O-Ci-4 
alkyl, -O-Cl-4 haloalkyl, -N(RaRb), .N(Ra)C02Rb, 
-N(Ra)C(=O>C0^ alkyl-N(RbRc), or -N(Ra>(CH2)2^-OH; 

and 

(ii) the alkyl is optionally mono-substituted with -Rs, 
-N(Ra)-C(=0)-C(M alkyl-Rs, -N(Ra)-Co-4 alkyl^ -0-C(M 
alkyl-Rs, or -N(Ra)-C(=0>Co-4 alkyl-RS; wherein Rs is 

(a) aryl which is optionally substituted with from 1 

to 3 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alkyl-ORa, -Ci-4 haloalkyl, -O-Ci^ alkyl, 

-0-Ci^ haloalkyl, methylenedioxy attached to two adjacent 

carbon atoms, or phenyl; 

(b) a S- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 

from N, O and S; wherein the heteroaromatic ring is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci-4 alkyl, -Cl-4 alkyl-ORa, -Ci_4 

haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; or 



NR^ 



-S02N(RaRb). -N(Ra)-C(=0)Rb 




-NCRa)C(=0)Rk 
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(c) a 5- or 6-inembeied saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected 
from N, O and S; wheiein the saturated heterocyclic ring is 
optionally substituted with from 1 to 3 substituents each of 
5 which is independendy halogen, -C1-4 alkyi, -C1-4 alkyl-ORa, 

-Ci-4 haloalkyl, -O-Cm alkyl. -O-Cw haloalkyl, -C(=0)Ra 
-C02Ra. -C(=0)-Co^ alkyl-N(RaRb). ^02Ra 0x0. or phenyl. 

or 

(5) .(CH2)0-3-C(=O)N(RaHCH2)0-3-Rk; 

10 

or a pharmaceutically acceptable salt thereof. 



3. The compound according to claim 2, wheiein Rl is: 

15 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -O-C1-4 alkyl, 
-O-Ci-4 haloall^l, -C(=0)Ra -C02Ra ^N(RaRb), or 

20 -C(=OHCH2)0-2-NCRaRb), 

(3) -RK 

(4) -(CH2)1-4-RK wheiein: 

(i) the -(CH2)l-4- moiety is optionally substituted with 1 or 2 

substituents each of which is.independenUy halogen, -OH, 
25 -O-Ci^ alkyl, -O-Ci^ haloalkyl, or -N(RaRb); and 

(ii) the -(C3J2)l -4- moiety is optionally mono-substituted with -RS 
or -N(Ra)-(CH2)l-2-RS; wherein Rs is 

(a) phenyl which is optionally substituted with from 
1 to 3 substituents each of which is independendy h^ogen, 

30 -Ci^ alkyl, -C1-4 alkyl-ORa -Ci^ haloalkyl, -0-Cm alkyl, 

or -O-Cl-4 haloalkyl; or 

(b) a 5- or 6-membeied heteroaromatic ring 
containing from 1 to 4 heteroatoms independentiy selected 
from N, O and S; wherein the heteroaromatic ring is optionally 
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substituted with from 1 to 3 substituents each of which is 
independently halogen, alkyl, -Ci-4 alkyl-ORa -Cj^ 

haloalkyl, -O-Ci^ alkyl, or -O-Ci-4 haloalkyl; or 

(c) a S- or 6-membei:ed saturated heterocyclic ring 

S containing from 1 to 4 beteroatoms independently selected 

from N, O and S; wherein the saturated hetonocyclic ring is 

optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Ci-4 alkyl-ORa, 

-Ci-4 haloalkyl. ^>Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, 

10 or -C02Ra 

(5) -C(=O)N(RaHCH2)0.3-Rl^. 

(6) -C(CH3)2N(Ra)C(=0)Rb 

(7) -C(CH3)2N(Ra)C(=0)Rk or 

(8) -C(CH3)2N(Ra)C(=0)C(=0)N(RbRc); 

15 

or a phannaceuticaUy acceptable salt thereof. 

4. The compound according to claim 1, wherein 

20 Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic catbocycle 
selected from indanyl and tetrahydronaphthyl; a S- or 6-*membeied saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a S- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 

25 ring fused to a 5- or 6-memberBd saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, 6 and S; 

wherein the cycloalkyU aryl, bicyclic caibocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independentiy 

30 (1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci^ haloalkyl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 
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substituents each of which is independently -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl. -C(=OJRa -COiRa. 
-SRa, -S(=0)Ra, -N(RaRb), <:(=O)-(CH2)0-2N(RaRb), 
N(RaK:(=OHCH2)0-2N(RbRc), -S02Ra, 
-N(Ra)S02Rb. -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci^ alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-0-Ci^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra. 
-SRa, -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb). 

N(Ra)-C(=OHCH2)0-2N(RbRc), -SO^Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C{=0)Ra, 

(11) -C02Ra. 

(12) -SRa, 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci^ alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -Ci-4 alkyl-Rm, 

(22) -(CH2)0-2-N(RaKCH2)0-2-R™. 

(23) -(CH2)0-2-O-(CH2)0-2-R*". 

(24) -(CH2)0-2-S-(CH2)0-2-R°», 

(25) -(CH2)0-2-C(=O)-(CH2)0-2-R«». 

(26) -C(=O)-O-(CH2)0-2-R*», 

(27) -C(=0)N(Ra)-Rm, or 

(28) -C(=0)-C(=0)N(RaRb); 
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or a phannaceutically acceptable salt thereof. 

« 

5. Hie compound according to claim 4, wherein 

5 

each Rni is independently C3-7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, wherein 
10 any N is optionally oxidized to form an N-oxide; or a bicyclic heterocycle which is a 
benzene ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
containing fxx>m 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl defined in Rni is optionally substituted with 
from 1 to 4 substituents each of which is independently halogen, -C1-4 alkyl, 
15 -Ci^ haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, -N(RaRb), phenyl, or 

-(CH2)l^2-phenyl; 

the saturated heterocyclic ring defined in Rni is optionally substituted 
with from 1 to 4 substituents each of which is independently -C1-4 alkyl 
optionally substituted with -OC1-4 alkyl, -Ci^ haloalkyl, -O-C1-4 alkyl, 

20 -O-Ci-4 haloalkyl, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0>phenyl, 

-C02-phenyl, -C02-(CH2)l-2-phenyl, a 5- or 6-raembered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected 
from N, O and S, or a 5- or 6-membered heteroaromatic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; and 

25 the heteroaromatic ring or the bicyclic heterocycle defined in Rni is 

optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -C1-4 alkyl, -C1-4 haloalkyl. -O-C1-4 alkyl, -0-Ci^ 
haloalkyl, 0x0, phenyl, or -(CH2)l-2-phenyl; 

30 or a phannaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein Rk is phenyl; a 5- 
or 6-memberBd saturated heterocyclic ring containing 1 or 2 heteroatoms selected 
from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; a 5- or 6-membeied 
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heteroaromatic ring containing 1 or 2 heteioatoms selected ftom 1 or 2 N atoms, 0 or 
1 0 atoms, and 0 or 1 S atoms; or a bicyclic het^ocycle which is a benzene ring fused 
to a S- or 6-membered saturated hetesrocyclic ring containing 1 or 2 nitrogen atoms; 
whoein: 

5 (a) the phenyl, the saturated heterocyclic ring, heteroaromatic ring, or 

bicyclic heterocycle is optionally substituted with from 1 to 3 substituents each of 
which is independently 

(1) fluoro, 

(2) chloro, 
10 (3) bromo. 

(4) -OH 

(5) -CF3. 

(6) -Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -CN, -O-Ci^t 

15 alkyl, -OCF3, -N(RaRb), -C(=0)N(RaRb), or 

N(Ra)-C(=OHCH2)0-2NCRbRc), 

(7) -OCF3, 

(8) -O-Ci-4 alkyl 

(9) -C(=0)Ra 
20 (10) -C02Ra, 

(11) -SRa 

(12) -SRa, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

25 (15) -C(=0)-(CH2)l-2-N(RaRb), 

(16) -N(Ra)C(=0)Rb, or 

(17) -S02Ra; 

(b) the phenyl is optionally mono-substituted with 
(1) -(CH2)l-2-Rm, or 

30 (2) -(CH2)0-2-N(Ra)-(CH2)0L2-Rm; and 

(c) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic 
heterocycle is optionally mono- or di-substituted with 

(1) 0x0 

(2) -(CH2)i-2-Rm, 
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(3) -0-(CH2)l-2-Rin, or 

(4) -(CH2)a.l^(=OHCH2)0-2-R°i; 

or a phaimaceutically acceptable salt theieof . 

5 

7. The compound according to claim 6, wheiein 

each Rin is independently cyclopropyl; phenyl; a 5- or 6-membered saturated 
heterocyclic ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, 
10 piperazinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl optionally in the form of an N-oxide, imidazolyl, pyrtolyl, 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, 
pyrazinyl» pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 

the cyclopropyl is unsubstituted; 

15 the phenyl is optionally substituted with from 1 to 3 substituents each 

of which is independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 
or -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci^ alkyl, -CF3, -0-Ci_4 aUcyl, 
20 -OCF3, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 

-C02-CH2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independenUy -Ci«4 allcyl» -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, or-(CH2)l-2-phenyl; 

25 

or a pharmaceutically acceptable salt thereof. 

8. The compound according to claim 1, wherein R2 is: 

30 (1) -Ci-6 alkyl, 

(2) -Ci^ alkyl substituted with -N(RaRb), with the proviso that -N(RaRb) 
is not attached to the carbon atom in the -Ci-6 alkyl group that is 

attached to the ring nitrogen, 

(3) -Cl-6 alkyl substituted with phenyl, wherein the phenyl is: 
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(a) optionally substituted with from 1 to 4 substituents each 
of which is independently halogen, -C1-4 alkyl, -C1-4 

haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, or 
-Co-4 aikyl-N(RaRb); and 
5 0)) optionally mono-substituted with -C1-4 alkyl 

substituted with a S- or 6-membe]:ed saturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from 1 or 2 N 
atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

wherein the heterocyclic ring is optionally substituted 
10 with from 1 to 3 substituents each of which is independently 

-Ci_6 alkyl, 0x0, or a 5- or 6-membeied heteroaromatic ring 

containing from 1 to 3 heteroatoms selected from 1 to 3 N 
atoms, 0 or 1 O atom, and 0 or 1 S atom; or 
(4) -Cl-6 optionally substituted with -OH and substituted with a 5- 

IS or 6-membered saturated monocyclic heterocycle which contains from 

1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 0 atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 4 substituents each of which is independently -Ci-6 alkyl, 
-O-Ci^ alkyl, 0x0, or phenyl; or 

20 (5) -Ci^ alkyl substituted with a 5- or 6-membered heteroaromatic ring 

which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms, 
0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci_6 aUcyl, -O-Ci^ alkyl, 0x0, or phenyl; 

25 

or a pharmaceutically acceptable salt thereof. 

9. The compound according to claim 9, wherein R2 is methyl; or a 
pharmaceutically acceptable salt thereof. 

30 

10. The compound accoiding to claim 1 , wherein 
R3 is -H or -Cl-4 alkyl; or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R3 is -H or 
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methyl; or a phannaceudcally acceptable salt thereof. 

12. The compound accordfing to claim 11, wherein R3 is -H; or a 
phannaceutically acceptable salt theieof . 

5 

13. The compound according to claim 1, wherein R4 is C1.4 alkyl 
substituted with an aryl. which is optionaUy substituted wift fem 1 to 4 substituents 
each of which is independently halogen. -Oa -Ci.4 allcyl, -Cm alkyl-ORa 
haloalkyl, -O-Cm alkyl, -O-Cm haloalkyl, -CN, -NO2 -N(RaRb), jQi^ ' 

10 alkyI-N(RaRb). ^(=0)N(RaRb), <:(=o)Ra <:02Ra alkyl-C02Ra, 
-0C02Ra -SRa -S(=0)Ra, -SOaRa -N(Ra)S02Rb -S02N(RaRb) 
-N(Ra)C(=0)Rb. .N(Ra)C02Rb. -C^ alkyl-N(Ra)C02Rb methylenedioxy attached 
to two adjacent ring carbon atoms, phenyl, -C^ alkyl-phenyl, -O-phenyl or 
-(CH2)0-2-bet; 

wherein het is a 5- or 6-niembered heteroatomatic ring containing from 
1 to 4 heteroatoms independently selected from N. O and S. and het is optionally 
fused with a benzene ring, and is optionally subsUtuted with 1 or 2 substituents each 
of which is independently -Ci^ alkyl, haloalkyl, -O-Cm alkyl, -O-Cm 
haloalkyl, or -C02Ra; 



15 



20 



25 



30 



or a phannaceutically acceptable salt thoeof. 

14. The compound according to claim 13, wherein R4 is 
-C3l2-phenyl, wherein die phenyl is optionally substituted with ftom 1 to 3 

substituents each of which is independently fluoro, bromo, chloro, -OH, -C^ alkyl, 

-Cm fluoroalkyl, -O-Cm alkyl, -O-Cm fluoroalkyl, -(CH2)l-2-N(RaRb) ^©zRa 

-(CH2)0.2-CO2Ra -<CH2)0-2-N(Ra)CO2Rb, -NO2. ^Ra, -N(RaRb) or phenyl; and ' 

* 

each Ra and Rb is independently is H or -C1-4 alkyl; 
or a phannaceutically acceptable salt theieof. 

15. The compound according to claim 14, wherein R4 is 
-CH2-phenyl, wherein the phenyl is optionally substituted with fiom 1 to 3 
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substituents, each of which is independently -F, -Br, -Q, -OH, -Ci^ alkyl, -Ci^ 
fluoroalkyl, -O-Cm alkyl, -SO2-C1-4 allq^l, -S-Ci^ alkyl, -N(CH3)2, or -0-Ci^ 
fluoroalkyl; 

S or a phannaceutically acceptable salt thereof. 

16. The compound according to claim IS, wherein R4 is 
/?-fluorobenzyl or 23-dimethoxybenzyl; 

10 or a phannaceutically acceptable salt thereof. 

17. The compound according to claim 1 , wherein: 



15 



Rl is -Rk; 



Rk is phenyl which is 

(a) optionally substituted widi from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

20 (2) -Ci-6 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -O-Ci^ 
alkyl, -O-Ci^ haloalkyl, ■<:(=0)Ra, -C02Ra ^Ra, 
-S(=0)Ra .N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRC), -S02Ra 

25 -N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -C1.6 haloalkyl, 

(4) -O-Cl-6 haloalkyl, 

(5) ^(=0)Ra 

(6) .C02Ra, 

30 (7) -C(=0)N(RaRb), or 

(8) <:(=0)-Ci-6 aIkyl-N(RaRb); and 

(b) optionally mono-substituted with 

(1) ^1-4 alkyl-Rm, or 

(2) -Co-4 alkyl-N(Ra).Co-4 alkyl-Rm; 
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Wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-mcmbeied saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; or a 5- or 6-membered heteioaromatic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S ; wherein 

the aryl defined in Rm is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, "Cl-4 alkyl, -CF3, 
-O-Ci^ alkyl, -OCF3, or -N(RaRb); 

the saturated heterocyclic ring defined in Rm is optionally substituted 
0 witii from 1 to 3 substituents each of which is independentiy -Cj^ alkyl or 

0x0, and is additionally optionally mono-substituted with phenyl, 
-(CH2)l.2'phenyl. -C(=0)-phenyl, -C02-phenyl, -C02-(CH2)l-2-phenyl, or a 
5- or 6-membeied heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; and 

5 the heteroaromatic ring defined in Rni is optionally substituted with 1 

or 2 substituents each of which is independentiy -Ci^ alkyl or 0x0; 



or a pharmaceutically acceptable salt thereof. 



20 18. The compound according to claim 1 7, wherein 

R2 is methyl; 



R3 is -H; 

25 

R4is: 

(1) -CH2-phenyl, wherein the [*enyl is optionally substituted with 

from 1 to 3 substituents each of which is independently fluoro, 
bromo, chloro, -OH, -Ci_4 alkyl, -Ci^ fluoroalkyl, -C)-Ci-4 
30 alkyl, -O-C1-4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra 

-(CH2)0-2-CO2Ra -(CH2)0-2-N(Ra)CO2Rb, -NO2. -SRa, 
-N(RaRb) or phenyl; or 

(2) a fused bicyclic carbocycle selected from 
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wherein Zl is -H or -OH; and 



5 each and Rb is independently is H or -Ci^ alkyi; 
or a phannaceutically acceptable salt thereof. 

19, The compound according to claim 1 8, wherein R4 is 

10 4-fluorobenzyl or 2,3-diinethoxybenzyl; 

> 

or a pharmaceutically acceptable salt thereof. 

20. The compound according to claim 1, which is a compound of 

15 Formula (O): 

O 




(n); 



wherein 
Qis: 

20 (1) methyl which is optionally substituted with 1 or 2 of -O-Ci^ all^l, 

(2) phenyl which is optionally substituted with from 1 to 3 substituents 

each of which is independently -F, -CI, Br, -Ci^ alkyl, -CF3, -O-C1-4 

alky], -OCF3, methylenedioxy attached to two adjacent carbon atoms, 
or phenyl, or 

25 (3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
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heteioatoms independeotly selected from N, O and S; wherem die 
saturated heterocyclic ring is optionally substituted with 1 or 2 
substitumte each of which is independently -F, -Q, -Br, -Ci^ alkyl, 
oxo, phenyl, or -C(=0)-phenyl; 



Tis: 



(1) -H. 

(2) -OH, 

(3) methyl or ethyl, optionally substituted with -OH or -O-Ci-4 alkyl, 
10 . (4) -O-Ci-4 alkyl 

(5) -NCRaRb), 

(6) -N(Ra)-(CH2)2-OH, 

(7) -N(Ra)-C02Rb, 

(8) -N(Ra)-C(=0)-(CH2)i-2-N(RaRb), 

15 (9) -RS, 

(10) -(CH2)l-2-Rs. or 

(11) -(CH2)0-2-N(Ra)^CH2)0-3-RS; 



Rsis: 

20 (1) phenyl optionally substituted with from 1 to 4 substituents each 

of which is independently halo^n, -Ci^ alkyl, -Cj^ alkyl-ORa, -Ci_4 
haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or -N(RaRb); 

(2) a 5- or e-membaed saturated heterocyclic ring containing from 
1 to 3 heteroatoms independently selected from N, O and S; which is 

25 ■ optionally substituted with from 1 to 4 substituents each of which is 

independently -C1-4 alkyl, -Ci^ alkyl-ORa, haloalkyl, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyl. -C(=0)Ra 0x0, phcaiyl. or -CH2-phenyl; or 

(3) a 5- or 6-meinbered heteToaromatic ring containing from 1 to 3 
heteroatoms independenfly selected from N, O and S; which is optionally 

30 substituted with from 1 to 4 substituents each of which is independently -Cj^ 

alkyl, -Ci-4 alkyl-ORa, -Ci^ haloalkyl, -O-Ci^ alkyl, -O-Cm haloalkyl, or 
0x0; 



R2is 
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(1) allcyl. 

(2) "Ci-4 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb) 
is not attached to the carbon atom in the -Ci^ alkyl group diat is 
attached to the ring nitrogen, or 

5 (3) -Ci^ alk>l substituted with a 5- or 6-membeied saturated monocyclic 

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to 
3 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated 
heterocycle is optionally substituted with from 1 to 4 substituents each 
of which is independendy a -Cl^ alkyl; 

10 

R3 is -H or -Ci-4 alkyl; 

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with fix)m 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -Ci-4 alkyl, 
15 -Cl^ fluoroalkyl, -O-Ci^ alkyl, -O-Ci-4 fluoroalkyl, •(CH2)l-2-N(RaRb), -SOaJia, 
-(CH2)0-2-CO2Ra -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa -N(RaRb) or phenyl; 

each Ra and Rt> is independently -H or -C1-4 alkyl; and 
20 s is an integer equal to zero, 1, or 2; 

V 

or a pharmaceutically acceptable salt thereof, 

■ 

21. The compound according to claim 20, wherein 

25 

Q is phenyl; 



Tis: 

(1) -H, 
30 (2) -N(RaRb), 

(3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 

heteioatoms independently selected from N, O and S; which is 

optionally substituted with 1 or 2 substituents each of which is 
independently -Ci^ alkyl or -C(=0)Ra, or 



-188- 



wo 03/035077 



PCT/GB02/04753 



15 



(4) •N(Ra)-(CH2)i.2-heteroaromatic, whenrin the heteroaromatic is a 5- or 
6-membered ring containing 1 or 2 N atoms; 



R2 is noethyl; 



R3 is -H; and 



R4 is "CH2-phenyl, wherein the phenyl is optionally substituted with 1 or 2 
substituents each of which is independently -F, -CI, -Br, -Cj^ alkyl, -CF3, -O-Ci^ 
10 alkyl, -SO2CH3. -SCH3. -N(CH3)2 or -OCF3; 

each Ra and Rb is independendy -H, methyl or ethyl; and 



s is an integer equal to zero or 1; 



or a phannaceutically acceptable salt thereof. 



22. The compound according to claim 1, wherein 



20 Rl is -Rk; 



Rk is (i) a 5- or G-noembeied saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
25 oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(1) -Ci-4 alkyl, which is optionally substituted with from 1 to 4 

substituents each of which is independendy halogen, 
30 -0-Ci^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra <:02Ra 

-SRa ^{=0)Ra -N(RaRbx -C(=:OHCH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(Rl>RC), ■502Ra 
-N(Ra)S02Rb. -S02N(RaRb), or.N(Ra).C(Rb)=0, 

(2) -OH, 
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(3) -C(=0)Ra. 

(4) -<:02Ra, 

(5) -C(=0)N(RaRb), 

(6) -C(=0)-Ci^ alkyl-N(RaRb), 

5 (7) -5Ra. 

(8) -S(=0)Ra. 

(9) -S02Ra, 

(10) -N(RaRb), 

(11) -Rm, 

10 (12) -Ci^ alkyl-RiD, wherein the alkyl is optionally substituted with 

bom 1 to 4 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-Ci^ alkyl, 

-0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 

-S(=0)Ra, -N(RaRb), -N(Ra)C02R*>, -SOaRa, 

15 -NCRa)S02Rb, -S02N(RaRb), or -N(Ra)^(Rb)=o, 

(13) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(14) -Co-4 allqrl-O-CO-4 alkyl-Rm, 

(15) -Co-4 alkyl-S-Co^ alkyl-Rm, 

(1 6) -Co^ alkyl-C(=0)-Co-4 alkyl-Rm, 
20 (17) -C(=0)-0-Co-4 alkyl-Rm, or 

(18) -C(=0)N(Ra)-Co-4 alkyl-Rm; 



wherein each Rm is independently -C3-6 cycloalkyl; aryl selected from phenyl and 

naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S; or a 5- or 6-membeFed 

heteioaromatic ring containing from 1 to 3 heteroatoms mdependently selected jfiom 

N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein 

the aryl is optionally substituted with firom 1 to 3 substituents each of 
which is independently halogen, -Ci_4. alkyl, -CF3, -0-Ci_4 alkyl, -OCF3, or 

30 -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or 0x0, and is 

additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyI, 

• -C(=0>phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently halogen, alkyl. or oxo; 

or a phannaceutically acceptable salt thereof. 



23. The compound according to claim 22, wherein 



Rl is: 



R 



10 



N 

\ 



i8 




\ 



i8 




i8 




10 



R 



12 



N 




O 



N 




.8 







R8 



is: 



15 



20 



(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci^ 
alkyl,.-OCF3. -C(=0)Ra. <:02Ra -SRa .N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)N(RaRb), 
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(6) -C(=0)-(CH2)l-2-N(R^l>), 

(7) -S02Ra, 

(8) -(CH2)1.2-Rm. 

(9) -<CH2)0-2-C(=OHCH2)0-2-Rm, 

5 (10) -C(=O)-(HCH2)0-2-R™, or 

(11) -C(=O)NaiaHCH2)0-2-R™; 

RlO is -H, -OH, -€1-4 alkyl. -O-Ci^ alkyl, -N(RaRb). or -CKCH2)l-2-R™ ; 
10 Rl2 is 

(1) -H. 

(2) -Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci^ 
alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa, -N(RaRb), or 

15 -C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)-(CH2)l-2-N(RaRb), or 

(6) -S02Ra; 



20 



R2 is methyl; 



R3 is -H or methyl; 

25 R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3 

substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, 
-Ci^ fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)l-2-N(RaRb), -S02Ra, 
-(CH2)0-2-CO2R^. -(CH2)0-2-N(Ra)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and 

30 each Ra and Rb is independently -H or -Ci^ alkyl; 
or a pharmaceutically acceptable salt thereof. 



24. The compound according to claim 1, which is a compound of 
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Fonnula (JH): 

O 

O (ffl); 

wheiein R2 is: 

(1) -Ci^alkyl. 

5 (2) -Cl-6 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb) 

is not attached to the carbon atom in the group that is 

attached to the ring nitrogen, 

(3) -Ci-6 alkyl substituted with phenyl which is: 

(a) optionally substituted with from 1 to 4 

10 substituents each of which is independently halogen, -Ci^ 

alkyl, -Ci^ haloalkyl, -O-Ci^ alkyl, -0-Ci^ haloalkyl, or 
-Co-6 alkyl-N(RaRb); and 

(b) optionally mono-substituted with -Ci-4 alkyl 
substituted with a 5- or 6-membered saturated heterocychc ring 

15 containing from 1 to 3 heteroatoms selected from 1 or 2 N 

atoms, 0 or 1 O atoms, and 0 or 1 S atoms; 

wheiein the heterocyclic ring is optionally substituted 
with from 1 to 3 substituents each of which is independendy 
-Ci-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring 

20 containing fix)m 1 to 3 heteroatoms selected from 1 to 3 N 

atoms, 0 or 1 O atom, and 0 or 1 S atom; 

(4) -Ci-e alkyl optionally substituted with -OH and substituted with a 5- 

or G-membeied saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
25 or 1 S atoms; wherein the heterocycle is optionally substituted with 

from 1 to 4 substituents each of which is independendy -Ci^ alkyl, 
-O-Ci-6 alkyl, oxo, or phenyl; or 

(5) -C 1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring 
which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms. 
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0 or 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is 
optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci^ alkyl, -0-Ci^ alkyl, oxo, or phenyl; 

5 or a phannaceutically acceptable salt thereof. 



25. The compound according to claim 24, wherein 



R2is: 

10 (1) -Cl-4 alkyl, 

(2) -(CH2)l.3-N(RaRb), 

(3) -(CH2)l-3 -phenyl, wherein the phenyl is: 

(a) optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, chloro, 

15 bromo, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -O-CF3. or 

-(CH2)l-3-N(RaRb); and 

(b) optionally mono-substituted with 
-(CH2)l-3-saturated heterocycle which is a 5- or 6-membered 

saturated heterocyclic ring containing from 1 to 3 heteroatoms . 
20 selected from 1 or 2 N atoms, 0 or 1 0 atoms, and 0 or 1 S 

atoms, wherein the heterocyclic ring is optionaDy substituted 
with from 1 to 3 substituents each of which is independently 
-Ci-4 alkyl or pyridyl; 

(4) -(CH2) i-3-saturated heterocycle, wherein the riCRl) 1-3" moiety is 

25 optionally substituted with an -OH and the saturated heterocycle is a 5- 

or 6-membered saturated monocyclic heterocycle which contains from 
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0 
or 1 S atoms; wherein the heterocycle is optionally substituted with 
from 1 to 3 substituents each of which is independently a -Ci-4 alkyl; 

30 or 

(5) -(CH2)l-3-pyridyl; 



r3 is -H or methyl; 
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R4 is -CH2-phenyl, wheiein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromb, chloro, -OH, -Cl-4 alkyl, 
-Cl^ fluoroalkyl, alkyl, -O-C1-4 fluoroalkyl, -(CH2)i>2-N(RaRb), ^02Ra 

-(CH2)0-2-CO2Ra -(CH2)0-2-N(Ra)CX)2Rb, -NO2, -SRa -N(RaRb) or phenyl; and 

5 

each Ra and Rb is independently -H or -C1-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 

10 26. The compound according to claim 1 , wherein 

Rl is -C(=0)NH-(CH2)l-2-RJ^ ; and 

is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3 
1 5 heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered 

heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from 
N,OandS; 

or a pharmaceutically acceptable salt thereof. 

20 

27. The compound according to claim 26, wheiein 

R2 is methyl; 
25 R3 is -H or methyl; 

R4 is -CH2-phenyl. wherein the phenyl is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, 
-Ci-4 fluoroalkyl, -O-Ci^ alkyl, -O-C1-4 fluoroalkyl. -(CH2)l-2-N(RaRb), -S02Ra 
30 -(CH2)0-2-CO2Ra. -(CH2)0-2-NCRa)CO2Rb -NO2, -SRa, -N(RaRb) or phenyl; and 

each Ra and Rb is independently -H or -Cl-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 
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28. A compound according to claim 1, which is a compound 
selected from the group consisting of 

5 N-(2-^thoxybeiizyl>5-hydroxy-l-methyl-2-(4-methylphenyl)-6-oxo-l^ 
dihydropyiinudine-4-caiboxamide; 

N-(2,3-dimethoxybenzyl)-5-hydroxy-l-methyl-2-<4-methylphenyl)-6-oxo-l,6- 
dihydropyrimidine-4-carboxamide; 

10 

N-<2,3-diniethoxybenzyl)-2-{4-[(dimethylaraino)methyl]phenyI}-5-hydroxy-l- 
methyl-6-oxo- 1 ,6-dihydropyrimidine-4-carboxamide; 

N-(4"fluoroben2y])-2-{4-[(dimethylamino)roethyl]phenyl)-5-hydroxy-l-methyl-6- 
15 0X0-1 »6-dihydropyrimidine-4-carboxamide; 

N-(23-<Bniethoxybenzyl>5-hydroxy-l-methyl-6-oxo-2-[4-(pyirolidin-l- 
ylmethyl)phenyl]-l,6-dihydropyrimidine-4-carboxamide; 

20 NK4-fluorobenzyl>5-hydroxy-l-methyl-6-oxo-244-(pyiTolidin-l-ylmethyl)ph 
1 ,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluoroben2yl)-5-hydroxy-l-methyl-6-oxo-2-[4-(pipeiidin-l-ylmethyl)phenyI]- 
1 ,6-dihydropyTiinidine^-carboxamide; 

25 

N-(23-<Iiniethoxyben2yl)-5-hydroxy-l-methyl-2-[4-(morpholin-4-ybneth^ 
oxo-1 ,6-dihydropyrimidine-4-caiboxamide; 

N^;4-fluoroben2yl)-5-hydroxy-l-melhyl-2-[4-(morpholin-4-ylmethyl)p^ 
30 1 ,6-dihydropyrimidine-4-carboxamide; 

N-<4-fluoroben2yl)-5-hydroxy"l-methyl-2-{4-[(4-methyIpipera2in-l- 
yl)methyl]phenyl }-6-oxo-l ,6Hlihydropyiimidine-4-caiboxainide; 
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2- { 4-[(diethylamino)methyl]phenyl } -N-(23-climethoxybenzyl)^^ 
6-oxo-l ,6-<iihydropyrimidine-4-cailK)xainide; 

2- { 4-[(diethylainino)inethyl]phenyl } -N-(4-fluorobenzy I)-5-hydroxy-l -niethyl-6-oxo- 
5 1 ,6-<]ihydiopyriniidine*4-carboxaimde; 

2-[(dimethylaiiiino)(phenyl)methyl]-N'^4-fluorobenzyl)-5-hydroxy-l-m^ 
1 ,6-dihydropyriinidine-4-carboxamide; 

10 NK4-fluorobenzyl)-2-[{4-fonnylpipeimin-l-yl)(phenyl)methyl]-5-hy^^^ 
6-oxo-l ,6-(Uhydropyrimidio&4-carboxaiiiide; 

N"(4-fluorcbenzyl)-5-hydroxy-l-methyl-6-oxo-2-{phenyl[(pyridin-3- 
ylmethyJ)amino]methyl } - 1 ,6-dihydropyrimidine-4-carboxamide; 

15 

2"benzy]-l -[2-(dimethylaimno)ethyl]-N-<4-fluQrobeiizyl>5-hydroxy-6-oxo-l ,6- 
dihydiopyrin]idine-4-carboxainide; 

1- [2-<dimethylamino)ethyl]-N-(4-fluorobeiizyI)-5-hydroxy-2-(2-methylphenyl)-^ 
20 1 ,6-dihydb:opyriinidine-4-carboxamide; 

N-(4-fIuorobenzyl>5-hydroxy-l-inethyl-2-(4-methylphenyl)-6-oxo-l,6" 
dihydn)pyiiimdine-4-carboxainide; 

25 2-benzyI-N-(23-dimethoxybenzyI)-l-[2-(dimethylamino)ethyll-5-hydroxy-6-ox 
dihydropyriinidine-4-carboxaiiude; 

2- {4-[(4-^thylpiperazin-l-yl)methyl]phenyl}-N-(4-fluorobenzyl)-5-hydro 
6H)xo-l,6-dihydn)pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-54iydn3xy-l-methyl-6-<)xo-2-{4-[(2-pyridin-3-ylpiperi 
yl)methyl]phenyl )-l ,6Kiihydropyriimdine-4-carboxamide; 

N-(4-fluorobenzyl)-5-bydroxy-l-mcthyl-6-oxo-l,6-dihydropyrinudiTO 
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carboxamide; 

N-(23-<Jimethoxybenzyl)-54iydn)xy- l-inethy]-6-oxo- 1 ,6-dihydropyriimdine-4- 
caitK)xaiDide; 

5 

N-[4-fluoro-2-<trifluoroinethyl)benzyl]-5-hydroxy- l-methyl-6-oxo- 1 ,6- 
dihydiopyriimdiDe-4-carboxanude; 

N-(3-chloro-4-inethylbeii2yl)-5-hydn)xy-l -methyl-6-oxo-l ,6-<iihydropyriimdine-4- 
10 caiboxaihide; 

5-hydroxy-N-[(lR,2S)-2-hydroxy-23Hiihydrc>-lH-inden-l-yl]-l^ 
methylpiperazin- l-yl)methyl]phenyl } -6-<)xo-l ,6-dihydropyriinidine-4-carboxaniide; 

1 5 N-{4-fluoroben2yl)-5-hy(iroxy-2-(4- { [(2R)-2-(methoxymethyl)pyrrolidin-l- 
yljmethyl } phenyl)-l-methyl-6-oxo-l ,6-dihydrop5mmdiM 

m 

N<4-fluorobenzyl)-5-hydK)xy-2-(4- { [(2S>2-<methoxymethyl)pyr^ 
yljmethyl }phenyl)-l-niethyl-6-oxo-l ,6-dihydropyriinidine-4-carboxamide; 

20 

N-(4-fluorobenzyl)-2-(4-{ [(4-fluorobeiizyl)aiiiino]methyl lphenyl>5-hydroxy-l- 
methyl-6-oxo- 1 ,6-dihydiiopyriniidiiie-4-caiboxamide; 

2-beiizyl-N-(4-fluorobenzyl)-5-hydroxy-l-(2-moipholin-4-ylethyl)-6^^ 
25 dihydiopyrimidine-4-cait)oxaniide; 

1- [2-(dimethyIamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-l,6- 
dihydiopyriiiiidine-4-caAoxamide; 

30 N-(4-fluorobenzyl)-5-hydit>xy-6-oxo-l-(pyridin-3-ylme%^ 
4-carboxainide; 

2- benzyl-N-<4-fluorobenzyl>5-hydroxy-6-oxo-l-(2-pyrroUdin-l~^^ 
dihydiopyTiinidine-4-cait)OxaiDide;' 
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2-ben2yl-N-(4-fluoioben2yl)-5-hydix)xy-^xo-l-(2-piperidin-l-yleth^ 
dihy(bx>pyrimidine-4-carboxarQide; 

5 2-(l-beD2ylpiperidin-2-yl>N-(4-fluorobenzyl)-5-hydro 
dihydbpopyrinudme-4-carboxaiiiide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(l-methylpipeiidin-2-yl)-6-^ 
dihydropyrimidine-4-carboxarnide; 

10 

2-(l-benKylpiperidin-3-yl)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl^ 
dihydropyriimdine-4-carboxainide; 

l-{3-[(dimethylaniino)methyl]benzyl}-N-(4-fluorobenzyl)-5-hydn)xy-6^^ 
1 5 dihydropyrimidiiie-4-carboxainide; 

N-(2,3-dimethoxybenzyl)- l-[2-(dimethylaimno)ethyl]-5-hydroxy-6-oxo-l ,6- 
dihydiopyimudii)e-4-caTbox amide; 

20 N-(2,3-dimethoxyben2yI)-5-hydroxy-6-oxo-l-(pyridin-3-ylmethyl)-l,6- 
dihydiopyriinidine-4-carboxaiQide; 

« 

N4<4-fluorobeiizyl)-5-hydroxy-l-methyl-N2-(2-moipholin-4-yleA^^ 
dihydropyriinidine-2,4-dicarboxamide; 

25 

N-(4-fluoiobenzyI)-5-hydroxy-6K)xo-l-[3-(pyrxolidin-l-ylmethyl)benzyl]-l^ 
dihydn)pyriniidine'4-caiboxamide; 

N-<4-fluorobenzyl)-5-hydroxy-l-[3-(morpholin-4-yImethyl)ben2y^ 
30 dihydn)pyniDidine-4-carboxaimde; 

NK4-fluorobenzyl>5-hydroxy-l-{3-[(4-methylpiperazin-l-yl)meliiyl]b^ 
1 ,6-dihydropyrimidine-4-carboxaniide; 
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N-<4-fluorobenzyl>5-hydroxy-^-oxo-l-{3-[(4-pyridin-2-ylpipej^n-l- 
yl)metbyl]benzyl } -1 ,6-dihydropyrimi(iine-4^arboxamide; 

N-<4-fluoix>benzyl>5-hydjD0xy-l-[2-<morpholin-4-ylmeA^^ 
5 dihydiopyriiiddine<4-caiboxainide; 

N-(4-fluoiobenzyl>5-hydroxy-^^)XO-l-{2"[(4-pyridin-2-ylpiperazi 
yl)methyl]benzyl } -1 ,6Klihydropyrinudine-4-carboxamide; 

10 N-(4-fluoroben2yl)-5-hydroxy-l-methyl-6K)xo-2-pyrroKdin-2-yl-l ,6- 
dihydropyrimidine-4-cai1x)xainide; 

N4-(4-fluorobenzyl>5-hydroxy-l-methyl-^-ox(>-N2-(pyridin-2-ylnie&^^ 
dihydropyiiinidiDe-2,4-dicaiboxamide; 

15 

N-<4-fluorobenzyl)-5-hydroxy-l -(2-hydroxy-3-morpholin-4-ylpropy])-6-oxo- 1 ,6- 
dihydropyriinidine-4-carboxajiude; 

N-(4-fluorobeiizyl)-5-hydroxy-l-[4-(inorpholin-4-ylmethyl)ben 
20 dihydropyriinidine-4-<:aiboxainide; 

N-(4-fluoiobenzyl>5-hydroxy-l-methyl-2-(2-jnoipholm-4-y]e%^ 
dihydn>pyriinidiiie-4-carboxamide; 

25 2-(2,2-<iimethoxyethyl)-N-(4-f]uorobenzyl)-5-hydroxy-l -nieA .6- 
dihydmpyriniidine-4-caTboxainide; 

2K2,3Kiihydn>-lH-indol-2-yl)-N-(4-fluorobenzyl)-5-hydro 
dihydropyriinidine-4-carboxamide; 

30 

2-[2-(4-benzoyIpiperazin-l-yl)ethyl]-N^4-fluorobenzyl)-5-hydroxy-l-methy^ 
l,6-dihydn)pyrimidine-4-carboxaniide; 

2-[l^NJ^-dimethylglycyl)pipaidin-2-yl]-N-<4-fluorobeiizyl>5-hyte 
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oxo-l ,6-dihydiopyrimidine-4-carboxamide; 

NK4-fluoroben2yl)-5.hydrDAy-l-methyl-2-(l-me%l-23-^ 
oxo-l,6-dihydn>pyriixiidine-4-caiboxainide; 

5 

N-(4-fluorobemyl>5-hydroxy-l-methyl-6K)xo-2-(lA3,4-tetrahydroquinoto^^ 
1 ,6-<Iihydropyriinidiae-4-carboxamide; 

N-<4-fluQroben2yl>5-hydroxy-l-methyl-2-(l-methyl-l,23,4-tetrahydroquinoUn-2-yl> 
10 6K)xo-l,6sjUhydtopyriinjdine-4-caiboxaiiiide; 

tert-butyl (2S,4R)-4-(benzyloxy)-2-(4-{ l(4-fluon)benzyl)ainino]carbonyI}-5-hydroxy- 

1- methyl-6-oxo-l,6-dihydropyriiniclin-2-yl)pynx)Iidine-l-caiboxyJate; 

15 tert-butyl (2S,4R)-2K4-{[(4-flu(m)benzyl)ainino]carbonyl}-5-hydroxy-l-methyl-6- 
oxo-l,6-dihydropyriinidin-2-yl)-4-hydioxypyrrolidine-l-carboxylate; 

2- [(2S,4R)-4-(benzyloxy)pynoUdin-2-yl]-N-(4-fluorobeiizyl)-5-hydroxy-l-meth^^ 
oxo-1 ,6-dihydropyrijiiidine-4-carboxamide; 

20 

N-(4-fluOToben2yl)-54»ydroxy-2-[(2S.4R)-4-hydroxypynoHdin-2-yl]-l-methyl-6K)xo- 
1 ,6-dihydFopy]iimdine-4-carboxaiiiide; 

N-<4-fluorobenzyI)-5-hydroxy-2-[(2S,4R)^-hydroxy-l-niethyIpym)lidin-2-yI]-l- 
25 methyl--6-oxo-l ,6-dihydropyrimidine-4-carboxaimde; 

2-[(2S,4R)-4<benzyloxy>l-methylpym)lidiii-2-yl]-N-(4-fluoioben2yl)-5-hy(to^ 
iiiethyl-6-oxo-l ,6-dihydropyriniidine-4<arboxainide; 

30 2-[(2S,4R)-l-benzoyI-4-(ben2yIoxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl>5-hyd^^ 
methyl-6-oxo-l ,6-dihydropyriinidine-4-carboxainide; 

2-[l-(N.N-dimethylglycyl>23Klihydix)-lH-indol-2-yl3-N-(4-fluoioben2y])-5-hydroxy- 
l-inethyl-6-oxo-l,6Hlihydiopyninidine-4-carboxainide; 
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2-(l-ben2oyl-23Hfihydro-lH-mdol-2-yl>N-(4-fluon)ben^^ 
oxo-1 .6-dihydropyriimdine-4K:aitK)xainide; 

5 N-(4-fluoTobeiizyl>5-hydroxy-lHmethyl-6-oxo-2-[l-(pyridin-2-^^ 
dihydro-lH-indol-2-yl]-l,6-dihydropyriiDjdme-4-<; 

teit-butyl 3-{4-{ [(4-fluon)benzyl)amino]carbonyl}-5-hydroxy-l-methyl-6-oxo-l,6^ 
dihydropyrimidin-2-yl)-4-methylpipera2ine-l-carboxylate-, 

10 

NK4-fluoiobenzyI)-5-hydroxy-l-methyl-2-(4-melhybnoipholin-3-^^^ 
dihydropyriinidine-4-carboxamide; 

(+)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-(4-methylmoipholin-3-y^ ,6- 
15 dihydix>pyriinidine-4-carboxainide 

(-)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2<4-methylmorpholin^^ 
dihydropyriinidine-4-caiboxainide 

20 2-(l-^thyl-23-dihydro-lH4ndol-2-yl)-N-<4-fluoroben2yl)-5-hydr^^^ 
1 ,6-dihydropyrinudine-4^arboxaniide; 

2-(l-beiizoylpiperidin"2-yI)-N-(4-fluorobenzyl)-5-hydn)xy-l-me1hyl-6^^ 
dihydropyriniidme-4-carboxamide; 

25 

N-(4-fIuorobenzyl)-5-hydroxy-l-methy]-6-oxo-2-[l-(pyridin-2-ylcarbonyl^^ 
2-yll- 1 ,6-dihydropyiiimdine-4-carboxamide; 

N<4-fluoiobenzyl)-5-hydroxy-l-methyl-2-<2-methyl-l,23,4-tet^ 
30 yl)-6-oxo-l ,6-dihydropyrunidine-4-carboxamide; 

2-<l-benzoylpynx)Udin-2-yI)-N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6<>xo-l^^ 
dihydropyriinidiiie-4-carboxamide; 
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N-(4-fluorobeiizyl)-5-hydroxy-l-methyl-6K)xo-241-(pyridin-2-y^ 
2-yl]-l,6-dihy<fropyriinidine-4-<:aiboxaimde; 

* 

N-(4-fluorobenzyl)-5-hydroxy- 1 -methyl-2-(l -methylpyrrolidin-2-yl)-6-oxo-l ,6- 
5 dihydropyriiiiidine-4-caiboxaDaide; 

2-[(2S,4RH-(ben2yloxy)-l-(pyridin-2-ylcarbonyl)pynolid^^^ 
fluon)bei)zy])-5-hydroxy-l-methyl-6K)xo-l,6Klihydn)pyrim 

10 2-[l K^Uniethylainino)-2-phenylethyl]-N-(4-fluoiobenzyl)-5-hydroxy-l^ 
1 ,6-<Mhydropyriniidine-4-carboxainide; 

2-[(2S,4R)-l-benzoyM-hydioxypyn'olidin-2-yl]-N-{4-fluoroben2yl)-5-^^ 
methyl-6-oxo-l ,6-dihydropyriinidine-4-carboxa2Tude; 

15 

N-<4-fluoix)benzyl)-5-hydroxy-2-(l-isobutyJ-23-dihydio-lH-indol-2-^^ 
oxo-1 ,6-dihydTopyriinidine'4-carboxaimde; 

N-(4-fluorobenzyl)-5-hydroxy-2-(l -isopropyl-2 ,3-dihydn>- lH-indol-2-yl)- 1 -methyl-6- 
20 oxo- 1 ,6-dihydropyriTnidine-4-carboxainide ; 

2-[ 1 -(N^-dimethylgIycy])pym)lidi n-2-yl]-N'<4-fluoix)benzy])-5-hydro 
oxo-l,6-dihydropyriniidin6-4-caiboxamide; 

25 2-{ l-[(6-bix)mopyridin-2-yl)carboiiyl]pyn^olidin-2-yl }-N-(4-fluoroben^ 

1- methyl-6-oxo-l ,6Klihydropyrimidine-4-carboxainide; 

N-(4-fluotoben2yl)-5-hydroxy-l-methyl-2-(l-mcthylpiperaziB-2-yl)-^ 
dihydropyrimidine-4-carboxaimde; 

30 

2- (l-benzoyl-4-methylpiperazin-2-yl)-N-(4-fluoroben2yl)-5-hydro 
1 ,6-dihydropyrimidine-4-carboxamide; 

N-(4-fluorobeiizyl)-5-hydroxy-l-raethyl-6-oxo-2-[l-(pyridn-2-ylcar^ 
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tetiahydtoquinolin-2-yl]-l,6K]ihydropyriinidine^ 

2-(l-acetylpym)Hdin-2-yl)-N-(4-fluoroben2yl)-5-hydroxy-l-meA^^ 
dihy(kopyruiiidine-4-carboxainide; 

5 

2-[l-(cyclopropylcarix)nyl)pyrrolidiii-2-yl]-N-<4-fluorobem 
oxo-l,6-dihydropyri£nidine-4-<:aiboxaii)ide; 

N-(4-fluorobenzyl)-5-hydroxy- 1 -methyl-2- [ 1 -(melhylsulf onyl)pyiTolidin-2-yl]-6-oxo- 
10 1 ,6-dihydropyriinidiiie-4-carboxamide; 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{l-[(4-methylmorpholin-^ 
yl)carbonyl]pynx)licbn-2-yl}-*-oxo-l,6-dihydropyriinidine-^ 

15 2-<l,4-dimethylpiperazin-2-yl)'N-(4-fluorobenzyl)-5-hydroxy-l-met^^ 
dihydropyrimidine-4-caTboxaTmde; 

N-(4-fluorobenzyl>5-hydroxy-l-methyI-6K)xo-2-[l-(pyridin-^^^ 
2-yl]-l ,6-dihy(kopyriiiudiiie-4-carboxanude; 

20 

2-[(2S,4R)-l-acetyl-4-(ben2yloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-^^ 
methyl-6<)xo-l,6-<lihydropyrmudine-4-carboxainid^ 

N-<4-fluoroben2yl)-5-hydroxy-2-(l-isonicotinoylpyrrolidin-2-yl)-l-methyl-^oxo-l,^^ 
25 dihydropyrimidine-4-<:arboxainide; 

2-{ l-[(ethylaiiiino)caibonyl]pyiTolidin-2-yl }-N-(4-fluoroben^^ 
6-^xo-l ,6-dihydropyriinidine-4-caTboxainide; 

30 N-(4-fluorobenzyl)-5-hydroxy-l-methyl-2-{ l-[(l-methyHH-iinidazol-2- 
yl)carbonyl]pynx)lidin-2-yl ) -6-oxo-l ,6-dihydropyrimidin&4-carboxainide; 

2-[(2S,4R)-l-acetyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluoro^ 
methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxamide; 
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2-[l-(aniUnocaxbonyl)pyiToUdin-2-yl]-NK4-fluoiobenzyl)-5-hydro 
l,6-dihydn)pyiimidine-4-carboxainide; 

5 2K4-ethyl-l-methylpipeimin-2-yl)-NK4-fluon)beiizyl)-5-hydro 
1 ,6-dihydiopyri]nidine-4-<:aiboxaiDide; 

N-(4-fluoiDbenzyl)-5-hydroxy-l-metfayl-2-{ l-[(l-oxidopyridin-2- 
yl)carbonyl]pyrrolidin-2-yl ) -6-oxo-l ,6-dihydropyrimidine-4K:aiboxaniide; 

10 

N-(4-fluorobenzyl)-5-hydroxy-l-methyl-6-oxo-2-[ 1 -(pyTazin-2-ylcarbonyl)pynolidin- 
2-yl]-l ,6-<iihydropyriniidine-4-<;aiix)xaiiud 

2-[(4R)-3-acetyl-13-tWazoUdin-4-yll-N-(4-fluorobeiiz;yl)-5-hydioxy-l-m 
15 1 ,6-dihydropyrimidine-4-<:arboxamide; 

N-(4-fluorobenzyl)-5-hydtoxy-l-methyl-2-[l-methyM-(niethylsulfonyl)pip^ 
yl]-6-oxo-l,6-dihydropyriiiiidine-4K)aiboxamide; 

20 N-(4-fluorobenzyl)-5-hydiX)xy-l-methyl-2-(4-methylthiomorphoHn 
dihydropyriniidine-4-carboxamide; 

N" [4-fluoro-2-(methylsulf onyl)benzyl]-5-hydroxy- l-methyl-6K)xo-2-[ l-<pyrM 
ylcarbonyl)pyCToUdm-2-yll-l,6-dihydropyrimidine-4-<:arb^ 

25 

2-(l-acetylpyrrolidin-2-yl)-N-[4-fluoro-2-(inethylsulfonyl)benzyl]-5-hydroxy-l-- 
methyl-6-oxo-l ,6-dihydropyriiiiidine-4-caiboxamide; 

2-(3-acetyl-13-thiazolidin--2-yl>N-(4-fluorobenzyl)-5-hydroxy-l-meth^^ 
30 dihydropyriinidine-4--carboxaniide; 

2-[l-(acetylamiiio)-l-methylethyl]-N-(4-fluorobenzyI)-5-hydroxy-l-ii)ethy 
1 ,6-dihydropyriinidme-4-carboxamide; 
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2-(l-acetylpyiTolidin-2-yl)-N<2-ethoxybenzyI)-5-hydroxy-l-in^ 
dihydropydiQidine-4-carboxaiiude; 

2K4-acetyl-l-methylpiperazin-2-yl)-NK4-fluoiobenzyi)-5-^^ 
5 l,6-dihydropyninidiae-4-cait>oxamide; 

NK4-fluorobenzyl>5-hydroxy-l-methyl-2-[l-methy]-4-(pyra^ 
yIcarbonyl)pipeimm-2-yl]-^-oxo-l,6-dihydropyrim 

10 2-(l -acetylpyrroIidiii-2-yl)-5-hydroxy-l -methyl-N-[2-(niethylthio)benzyl]-6-oxo-l ,6- 
dihydiopyTiiiiidine-4-caiboxainide; 

N-(4-fluoiobeiizyl)-5-hydroxy-2-{ 1 -[( lH-imidazol-5-ylcarbonyl)amino]-l- 
methylethyl ) -1 -niethyl-6-oxo-l ,6Klihy(lropyrimidine-4-<:aiboxamide; 

15 

2-[l-benzoyM-(pyrazin-2-yIcaibonyl)pipera2in-2-yl]~N-(4-fl^ 

1- methyl-6K)xo-l,6-dihydropyrimidine-4-carboxainide; 

2- (4-benzoyM -methylpipei^n-2-yl)-N-(4-fluon)benzyl)-5-hydroxy-l -meth^^ 
20 l,6-dihydropyrinudine-4-caiboxaiiiide; 

2-[4-(benzyloxy)-l-(pyrazin-2-ylcaibonyl)pynolidin-2-yl]-N-(4-fluorobem^ 
hydroxy- 1 -methyl-6-oxo- 1 ,6-dihydropyiimidine-4-carboxamide; 

25 2Kl-acetylpyrrolidin-2-yl)-N-(23"dimethoxyben2yl)-5-hydroxy-l-meth^^ 
dihydropyrimidine-4-carboxaiDide; 

2-(l-acetylpyrrolidiTi-2-yl>5-hydroxy-N-(2-methoxybenzyl)-l -methyl-6-oxo-l ,6- 
dihydropyriniidine-4-carboxarnide; 

30 

Nl-[l-(4-{[(4-fluorobenzyl)aniino]caibonyi)-5-hydroxy-l-methyl-^ 
dihydropyrimidin-2-yl>l-methylethyl]-N2J^2-dimethyleU^ 

2-<l-acetyIpyrrolidin-2-yl)-N-[2-(dimethylamino)benzyl]-5-^^ 
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1 ,6-dibydit>pyriinidine-4-caiboxai]iide; 

24(2S)-l-acetylpyirolidin-2.yl]-N-<4-flu0roben^^ 
dihydiiopyrimidine-4-carboxainide; 

5 

NK4-fluoroben2yl)-5-hydroxy-2-[44iydroxy-l-(p>T^ 

1- methyl-6-<ixo-l,6-dihydn)pyriinidine-4K:aiboxam 

N-[l-(4-{[(4-fluorobeiizyl)amino]carbonyl}-54iydroxy-l-me 
10 dihydiopyriimdin-2-yI>l-me%lethyl]iinidazo[2a^^^ 

2~[(2S,4S>l-acetyl-4-fluoropynD]idin-2-yl]-N-(4-fluon)benz^^ 
6-oxo-l y6-dihydn)pyiixiudin6-4-€aifooxa]iiide; 

15 N-(4-fluorobenzyl)-5-hydi'oxy-l-methyl-2-{ l'methyl-4-[(l-methyl-lH-imidazol-2- 
yl)caibonyl]piperazin-2-yl}-6K)Xo-l,6-<iihydropycimidine-4^ 

N-(4-fluoiobenzyl)-5-hydroxy-l-me%l-2-(l-methyl-l-{[(5-m^ 

2- yl)carbonyl]amino}ethyI>6-oxo-l ,6-dihydropyriinidiiie-4-carboxamide; 

20 

Nl- { l-[4-( { [4-fluoro-2-(inethyIsulfonyl)ben2yl]amino ) carbonyl)-5-hydroxy-l- 

methy]-^<)xo-l,6-dihydropyrin)idin-2-yl]-l-methylethyl}-N2,N2- 
dimethylethanedj amide; 

25 2K4-acetyl-l,2-dimethylpipei^in-2-yl>N-(4-fluoroben2yl)^^^ 
oxo-1 ,6-<Iihydropyrinudine-4-carboxamide; 

N-(4-fluorobenzyl>-5-hydroxy-l-methyl-6-ox(>-2-[l-(pyrimidin-4- 
ylcailK)nyl)pyiTolidin-2-yl]-l,6-dihydropyriniidine-4-^ 

30 

N-(4-fluorobenzyl)-5-hydroxy-l-methyW-oxo-2-[l.(pyrinMdi 
ylcarbonyl)pyiTolidin-2-yl]-l,6-dihydropyi±aiidine-4K^ 

N-(4-fluoroben2yl>5-hydroxy4-methyl-2-{l-methyl-I-[(m-pyi^l.5- 
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yIcarbony])amino]ethy] )-6-oxo-l ,6-dihydiX}pydimdine^4-caiboxainide; 

2-[(2R.4R)-l-ac«tyl-4-methoxypyirolidiii-2-yl]-N-<4-fluoroben^ 
inethyl-6-oxo-l ,6-dihydropyriniidine-4-caibox 

5 

2-{ l-[(dimethylainino)(oxo)acctyI]pyra>lidin-2-yl}-N-^4-fluoio 
methyl-6-oxo-l,6-dihydropyriimdine-4-cari)oxainid^ 

N-{ l-[4-({ [4-fluOT(>-2-(methylsulfonyl)beTizy]]aimno}carbonyl)-5-hydroxy-l-m 
10 6K)xo-l,6-<Jihydropyriinidin-2-yI]-l-methylethyl}iim 
carboxamide; 

> 

2-[(2R,4R)-l-ben2oyl-4-medioxypyiTolidin-2-yl]-N-(4-fluorote 
methyl-6-oxo-l ,6Hiihydropyrimidine-4-carboxamide; 

15 

N-{4-fluoroben2yl)-5-hydroxy-2-[4-(isopropylsulfoiiyl)-l-methylpiperm 
metbyl-6-oxo-l ,6-dihydropyrimidine-4-carboxaniide; 

2-[l,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-fluoiDbenzyl)-5 
20 methyl-6-oxo-l ,6-dihydropyrimidine-4-carboxaim 

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S ,4R)-4-methoxy- l-methylpyn'olidin-2-yl^ 
methyI-6-oxo-l,6-dihydropyriniidine-4-caiboxanu 

25 N-(4-fluorobenzyl)-5-hydroxy-l-meihyl-2- { 1 -[(methylsulf oiiyl)acetyl]pynx)lidin-2- 
yl } -6-oxo-l ,6-dihydropyriinidine-4-carboxaniide; 

2-[(2S)-l-acetyl-4,4-<iifluoropyrrolidin-2-yl]-N<4-fluoro 
6-oxo-l ,6-<]ihydropyriiiiidin&4-carboxainide; 

30 

2-[(2R,4R)-l-acetyl-4-ethoxypyiTolidiji-2-yl]-N-(4-fluorobenzyl)-5-hydro 
methyl-6<>xo-l,6Kiihydropyrimidine-4-carboxamide; 

2-[(2S)-4,4-difIuoio-l-methylpym)lidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-l- 
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methyl-6-oxo-l ,6-dihydropynnudme-4-caii)oxaimde; 

NK2,3HJiiiiethox>1)enzyl>5-hydroxy-l-me%l-6K>xo-2-Il-^^ 
yIcarbOTyI)pynolidin-2-yI]-l,6-dihydtDpyrimidine-4-c^ 

5 

N-(4-fluorobenzy])-5-hydroxy-l-methyi-2-(l-methyl-l-{[moiphoKii-4- 
yl(oxo)acetyl]amino }ethyl)-6-oxo-l .e^iihydropyrimidine^aiboxanade; 

2-{(2R,4R>l-[(dimethylamino)(oxo)acetyl]-4-methoxypyiiolidin-2-yi}-N-(4- 
10 fluQrobenzyl)-5-hydroxy-l-inethyl-6Kao-l,6-dihydropyria^ 

2-I(2S>4,4-<tifluoio-l-(pyra2in-2-ylcarbonyl)pynDlidin-2-yl>NK4-fluoro^ 
hydroxy-l-methyl-^xo-l,6-dihydropyriinidine-4-carboxam 

15 N-(4-fluoiobai2yl)-5-hydroxy-l-melhyl-2-{ (2S.4S)-l-methyl-4- 

{(methylsiilfonyl)ammo]pym)lidin-2-yl } -6-axo-l .6-dihydropyrimidine-4- 
carboxamide; 

2-{ 1 -[(dimethy]amino)siafonyl]pynx)lidin-2-yl} -N-(4-naorobemyl)-5-hydn>x 
20 methyl-6K)xo-l,6Klihydropyriinidine-4-carboxamide; 

2-{(2R.4R)-4-ethoxy-l-[(methylamino)(oxo)acetyl]pyirolidin-2-yl}-N-(4- 
fluoroben2yl>5-hydioxy-l-methyl-^xo-1.6-dihydropyrimidine-4-caiboxaim 

25 2-[(2S)-4,4-difluoK)-l-(pyridazin-3-ylcarbonyl)pyn:olidin-2-yl]-NK4-fluorob^^ 
hydroxy-l-methyl-6-oxo-l,6-dihydropyrinudine-4-carboxajmde; 

2-((2SH.4-dmuon>-l-(pyridin-2-ylcarbonyl)pynoUdin-2.yl]-N-<4-fluorobenz^^^ 
hydroxy-l-methyl-€-oxo-l,6-dihydropyrinjidiiie-4-carfx)xamide; 

30 

2-{ (2S)-1 -[(dimethylainino)(oxo)acetyl3-4,4-difluoropyrrolidin-2-yl } -N-(4- 
fluorobcnzy])-5-hydroxy-l-methyl-^xc^l,6-dihydropyrimidine-4-carbox 

N-(4-nuorobenzyl)-5-hydroxy-l-methyl-2Ml-[moipholiii-4-yl(oxo)acetyI]pyrrolidin- 
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2-yl}-6-oxo- 1 ,6Klihydropytiinidine-4-cati)oxamide: 



2-{ (2S)-1 -[(dimethylaminoXoxo)acetyl)pytrolidin.2-yl } -N-(4-fluorobenzyl>5- 
hydroxy-l-inBthyl-6-oxo-l ,6Hfihydk>pyriimdine-4-cart)oxamide; 

5 

2-{(2S>l-[(dimelhylainmo)(Qxo)acetyl]pym)Udiii-2-yl)-NK4-fluoio-^ 
methoxybenzyl)-5-hydTOxy-l-methyJ-6-oxo-1.6-dihydropyriniidine-^^ 

Nl-[l-(4-{[(4-fluQrDbenzyl)amino)caibonyl)-5-hydroxy-l-inethyI-6-oxo-l,6- 
10 dmydiDpyriinidin-2-yl)-l-me%lethyl]-NlJ^2J^trimethyI^^ 

2-[(2S>l-acetylpynoUdin-2-yl]-NK4-fluoro-2-methoxybenzyl)-5-hydroxy-l-me% 
6-oxo- 1 ,6-dihydropyrimidine-4-carboxaiiude; 

15 NK4-fluoroben2y]>2-[(2S,4S)-4-flu<MD-l-me%lpyrrolidin-2-yl]-5-hydroxy-l-methyl- 
6-oxo-l ,6-dihydropyrimjdine-4-carboxainide; 

2-{(2S,4S)-l-[(dimethylaminoXoxo)acetyl]-4-fluoK)pynolidin-2-yl}-N-(4- 
fluoroben2yl)-5-hydroxy-l-nie%l-6-oxo-l,6-dihydropyrimidine4-carboxaini^ 

20 

Nl-[l-(4-{ [(3-chloio-4-flucm)benzy1)ainino]carbonyI }-5-hydroxy-l-methyI-6-oxo- 
l,6-dihydropyrimidin-2-yl)-l-me%lethyl]-N2J^2-4imethylethanediaini 

and pharmaceutically acceptable salts thereof. 

25 

29. A phaimaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 



30. A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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31 . A method for preventing or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a phannaceutically acceptable salt thereof. ' 

5 

32. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1, or a 
pharmaceutically acceptable salt thereof, and a phannaceutically acceptable canier. 

10 33. A combination useful for treating or preventing infection by 

HIV, or for preventing, treating or delaying the onset of AIDS, which is a 
therapeutically effective amount of a compound according to claim I, or a 
pharmaceutically acceptable salt thereof, and a therapeutically effective amount of an 
an antiviral selected from the group consisting of HTV protease inhibitors, non- 

15 nucleoside HTV reverse transcriptase inhibitors and nucleoside HIV reverse 
transcriptase inhibitors. 
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